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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACOOB), Mike 
Bittner (W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG) 


Editor’s Comments 


Quartz Crystals 
Pve had several comments about the 
International Crystal closing that I mentioned 


@ last month, including one that will likely turn _ yp, : 


into future article. It turns out that Jack, 
K@HEH, called to mention that his friends had 
found a solid state programmable oscillator module that could be ordered per- 
frequency. Since this sounded so good, I checked on them right away but they had 
already been discontinued and no longer available. How ironic that a technology 
like cut-and-slice quartz can last nearly a hundred years but modern programmable 
oscillators come and go in the blink of an eye. 

Several readers mentioned enjoying the Watkins-Johnson article last sete It 
was unsure how a solid-state article would be received, but they were unfounded. 
Paolo Viappiani is working on an update about additional models in that series, 
and it should be running soon. 

Receivers Past and Present 

We now have more copies of the second printing of this excellent, 800 page 
hardbound book. It is an invaluable reference for all types of receivers covering the 
important 1942 - 2013 era. Please see the “Bookstore” in this month’s issue for 
more information. 


73, Keep Those Filaments Lit! N@DMS 
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Caters This a a classic night time photo of “Radio Row” in New York City, taken 
before WWII. There are more Radio Row photos this month on page 40. (Photo 
courtesy of OJ Jenkins, KOOJ, Greeley CO.) 


The Power Conditioner, Model II 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 
When I designed and built the first 


Power Condtioner' I was searching for a 


150 watt isolation transformer. As readers 
might remember, the transformer in that 
project ended up being five 24-volt, 1.5- 
amp transformers connected in series. 
That unit has been used many times in 


Figure 1: The Power Conditioner uses a 
three-inch, 50-pA meter with a new scale 
label. Input and output connectors, plus 
the control switches, a fuse and a lamp, 
are on the front panel. The Powerstat 


knob is on the top in front of the handle. 
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the last two years without any issues. The 
available real-power output is less than 
100 watts even using the 1.5A 
transformers. 

At a local hamfest last year, I came 
across a very nice UTC R-74 isolation 
transformer for a cost of $15. This was a 
steal, in my opinion, for a 250 watt unit. 
I knew the seller, whose name is Henry, 
and I’m not sure if he even has a ham 
license. 

Henry is my parts go-to tailgater. He 
always has a nice assortment of used 
parts. When I found the transformer, 
Henry was nowhere in sight. There were 
also a few spools of wire that interested 
me. So I packed up the spools and 
transformer and headed off looking for 
Henry. He was soon located and 
recognized that I had his transformer. He 
was happy that it was going to a good 
home as I paid for the goodies. 

Design 

The design isn’t much different then 
its predecessor. The major difference is 
of course the one transformer that replaces 
five transformers. The only other auto 
transformer left in my stock was the 
Powerstat model 10B. This unit has a 
current rating of 1.75A. It would have 
been better to use the auto transformer 
built into the first Power Conditioner but 
that wasn’t possible. The 1.75A unit was 
tested with a 2A load and no heating was 
observed. 

Other than the transformer, the circuit 
is identical to the reference. The only 
exception is the addition ofa 511k resistor 
and a 1M pot. These were necessary 
because there were no more 2M pots in 
stock. The full-wave voltage and current 
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1 - 0.6 - 6BW = x3, 0.220 In Series 
2-All Diodes are 1N4007 
3-L=105V to 125V Filament 

4 - Powerstat Type 10B 


+ . aitracS rel 


Figure 2: The input and output connectors have their ground pins tied to the chassis. 
Switch S2A-B is a DPDT without a spring return in either direction. The unit can be 


calibrated with a 50-ohm, 100-watt load resistor. 


Figure 3: Polarity is important when wiring S2A- 
B and the meter leads. A twisted pair of two colors 
is recommended. S2A-B is located several inches 
away from the strip and only shown for clarity. 
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circuits work well and provide a 
near linear readout for both 
measurements. 

Construction 

The unit is built into a 32” x 6" 
x 10" minibox. The transformer is 
rather large with a weight of 12 
pounds. Determining a suitable 
cabinet or chassis to use was a bit of 
a challenge. The chassis was ruled 
out in favor of a “box” that could 
contain all the components. As you 
can see in the photos the 
transformer dictated the layout. 
This was the best possible layout 
and forced the rear half of the box 
to be altered. 

I wanted the Powerstat to have a 
front-panel mount but there was 
no space for that to happen. Top- 
mounting the Powerstat worked 
out well but the handle had to be 
offset allowing for the knob. All 
the meter circuit parts are mounted 
to a ten-connection terminal strip. 
It would be nearly impossible to 
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Figure 4: The large minibox has the rear panel notched allowing the transformer to 
extend out the rear. The rear half of the box must be secured to the front half before 
using the carrying handle. 


wire the strip components with the strip 
installed so all the wiring on the strip was 
done prior to its mounting. 

Maintaining polarity on the ten- 
connection terminal strip is very 
important. The use of twisted pairs, using 
two colors for the meter and switch 
connections, will be a great help. The 
terminal strip drawing (Figure 3) shows 
S2A-B only for clarity. This switch is 
mounted several inches away from the 
strip. The four diodes and three resistors 
are mounted on the strip. 

The stock isolation transformer 
contained a two prong female output 
connector and a six foot zip cord with a 
two prong plug for the input. These were 
both removed for this project. The 
transformer is opened by removing both 
end bells. The output connector was 


4 Electric Radio #336 


removed and a short piece of #16 AWG 
zip cord installed for this connection. 
The output hole in the end bell was fitted 
with a large rubber grommet for 
protection. The input zip cord was 
removed and replaced with a new short 
piece of #16 AWG zip cord. 

The last thing to do was meter 
calibration — but only after the unit was 
fully operational. The unit was powered 
up with a 50-ohm, 100-watt load. Using 
the Powerstat, the voltage was increased 
and the voltage and current values were 
matched to the 50-p/A scale. These new 
values were recorded and applied to a 
new meter label. 

A new meter label was computer 
generated. To begin this process, the 
meter face plate was removed. Use a lead 
pencil inserted into the plate’s mounting 


May 2017 


Figure 5: The ten connection terminal strip is mounted between the meter and the 
Powerstat. The voltage and current calibration pots are attached to the top using 


epoxy. Each pot has a miniature knob. 


holes and a twist will remove it. This will 
leave black rings on the scan that will 
later be used for alignment. The meter 
face is now scanned on a flat bed scanner 
leaving a digital image to use. 

Using the “erase” function in 
Microsoft’s Paint 
and numbers are removed leaving just 
the graduated scale. This is saved and 
brought into Visio software. Now the 
new words, numbers, plus the colors are 
added to the scale. At this point the 
completed new label is ready to save and 
print onto photo paper. 

I usually let the new label dry for at 
least 30 minutes then cut it out from the 
large sheet of photo paper. The two round 


software, all words 
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black rings are punched with a very small 
instrument like the point of a jeweler’s 
screwdriver. A glue stick is used to coat 


the back of the new label then the label 
affixed to the back side of the stock face 
plate. This method preserves the original 
front of the face plate. 

This Model II version will supply 120 
VAC at 2A ona continuous basis. I don’t 
think there will be a need for a Model III. 


Reference: 


1. Tom Marcellino, W3BYM, A 


Variable Isolated AC Power Supply, ER 
#300, May 2014 


ER 


May 2017 5 


Troubleshooting a “Big Dog” T-368 Transmitter 
Part 2, AM Operations 


By Ron Harshbarger K3PID 
340 County Road E 
Houlton, WI 54082 


Having been successful getting the T- 
368 running full power on CW with 
pretty good looking and sounding CW, I 
decided to move on and try the AM 
function. After tuning up on 7290 kHz 
into my dummy load I switched to AM 
and adjusted the modulator bias as 
instructed in TM-11-809-10, the 
operators manual. With both the carbon 
mic gain and the 600-ohm line gain set at 
minimum, the carrier looked pretty good 
on my SB-610 monitor scope but as soon 
as I touched either gain pot all heck 
broke lose! The modulator plate current 
went crazy with full scale swings with just 
a minor adjustment. I shut it down and 
hoped that no damage had been done. 

I removed the 25k microphone gain 
pot ( R16 if you are following along on 
the schematic) and discovered that it was 
really messed up. I got resistance readings 
ranging from a few ohms to several 
hundred k-ohms with some open circuit 
points as well, as I turned through the 
full rotation. I checked the 600 ohm line 
gain pot (R17) with the same results. I 
opened up the R16 can and discovered a 
lot of white powder corrosion that did 
not want to clean up with contact cleaner 
and a soft brush, so I ordered up two 
replacement pots. R16 and R17 are 
mounted to the front panel of the 
modulator deck drawer with the wiring 


[Editor’s Note: Part 1 appeared in ER 
#329, October 2016,] 
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emerging from the chassis through holes 
under the respective pots. I quickly 
discovered that wiring these pots with 
the drawer precariously balanced 
something less than half way out of the 
cabinet just didn’t work. I ended up 
removing the drawer and moving it to 
the work bench where I could stand it on 
the face of the drawer and safely (maybe 
even comfortably) work on the wiring. 
The CCW end of both pots is supposed 
to be grounded but both showed open 
circuit-to-ground. The path-to-ground 
for both pots is through the shield of the 
coax that connects to the speech amplifier. 
The speech amplifier is a subchassis 
attached to the modulation deck with 
four captive Camloc fasteners, see figure 
iW 

With the modulation deck already on 
the bench, it was a simple matter to 
remove the amplifier. I 
immediately discovered that there had 


speech 


been some work or repairs done, as all of 
the capacitors had been replaced and, 
perhaps more significant to the problem, 
both of the chassis mounted BNC jacks 
were actually loose and easily turned when 
trying to unplug the coax cables running 
from R16 and R17. It has been my 
experience that loose screws make poor 
grounds! 

I disconnected the wiring on the under- 
chassis and removed the BNC jacks. 
There was quite a bit of corrosion between 
the jacks and the chassis but they were 
easily cleaned up with a small wire brush 
and some emery cloth. After reinstalling 
the jacks with new star washers and 
reinstalling the speech amplifier, the 
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Plate high voltag 


igeee 


CCW end ofboth R16 and R17 measured 
a solid short to chassis ground. 

Confident that all was well, I put the 
T-368 back together and fired it up on 
3880. Answered a CQ from Terry, 
WB@AAC. He said that I had a good 
signal but that the audio sounded a little 
“confined,”— more on that later! After 
73s with Terry, I decided to call CQ and 
see what happened. About the 3rd CQ, 
BANG! FLASH! ZAPP! (With apologies 
to Batman.) Then the plate supply breaker 
kicked off. I powered down and 
regrouped! 

You may recall that the Army really 
likes to build things fail-safe. Now days 
we call that “idiot proof” but we won't go 
there. In this case, the secondary of the 
modulation transformer is “protected” 
by an arc gap! Yep, that’s correct! Two 
opposing screws with little balls on the 
ends that form a controlled arc gap. The 
theory is that if the modulator plate 
current gets too high, it arcs over and 
discharges the circuit. 


The noise and flashing had all come 
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Figure 1: Speech Amp Mounted to the Modulator Deck 


from the RF deck so I removed it and put 
it on the bench fora careful examination. 
It didn’t take long to follow the burn 
marks on the chassis to a charred L13 RF 
choke in the plate voltage metering 
circuit. Now if you are following along 
on you schematic, you might be saying 
“what L132?” The very existence of L13 
indicates that my RF deck is an E model, 
nota B model, as I had previously thought, 
so you won’t find it in TM-11-809-35 
but only in the addendum C2 ( for 
changes No. 2) dated 8 December, 1958. 
DiS Kista tlargesimiy i-amp choke 
manufactured by National in Malden 
MA. Well, the stars must have been 
aligned as I searched the various web sites 
for a suitable replacement because the 
fine folks at Surplus Sales of Nebraska 
came through with an exact replacement! 
It even had the same mounting bracket. 

While I waited for the choke to arrive 
I cleaned up the carbon burn marks on 
the chassis and discovered that the 
insulating block used to mount C7 (a 
3900-pf, 6000-volt mica cap that replaced 
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Figure 2: L13 is shown before (upper) 
and after (lower. 


C7, C41, & C42) had a crack and burn 
trail from the capacitor to the chassis. 
This would explain the current path 
necessary to destroy L13. I was able to 
drill new countersink holes in the block 
and flip it over so there was no easy path 
to ground. The replacement for L13 
arrived and fit perfectly. Figure 2 shows 
both the charred L13 and the new one 
installed. 

Wondering if there is a connection 
between the “confined” audio and the 
flashover, I really wanted to check out the 
speech amp. Now here isa “sticky wicket,” 
so to speak. Performing any direct 
measurements on the circuit of the speech 
amp while it’s installed in the T-368 
(“13”) is pretty much out-of-the question. 
Even if one could somehow get a scope 
probe into the cabinet, probing the speech 
amp would require reaching past two 
insulators with the full plate supply voltage 
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on them (shown in figure 1). The speech 
amp is connected to the rest of the T3 by 
the two BNC cables ( 600 ohm line and 
Carbon Mic), a 15 pin rectangular 
Amphenol connector (J3 on the 
schematic) and, of course, the chassis 
ground through the mounting screws. I 
was able to purchase a pair of the 15 pin 
connectors from our friends at Surplus 
Sales of Nebraska. Using some available 
2 and 3 conductor cables I constructed a 
2 foot extension cable. After removing 
the end panel (20 screws) of the T3, I 
was able to have full access to the speech 
amp shown in figure 3 with the T3 
powered up. 

It should be noted that it is not 
necessary to turn on the high voltage 
plate supply to test the speech amp. The 
amp is powered and fully functional with 
just the filament power turned on. Aside 
from the loose and corroded BNC 
connectors, I could find nothing wrong 
with the speech amp. However, the 
extension cable setup allowed me to 
connect my sweep generator and view 
the passband of the amp. Figure 4 shows 
the passband with 100 Hz on the left and 
10 kHz on the right. You can clearly see 
the effects of the high pass and low pass 
filters. I also noticed that the clipping 
adjustment was turned full-off, meaning 
that there was no clipping applied. I took 
advantage of the setup to adjust the 
clipping for approximately. 150 volts- 
peak with a 0.1 volt p-p input signal. 

I put everything back together and 
with some trepidation powered up the 
T3 for another run at AM. Viola! I called 
CQ and got a call from Larry (W9SX) in 
Indianapolis with a great report. Since 
then I have made great AM contacts 
from MN to MAto NJ to FLand TX and 


most everything between. I even made 
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my first run at the annual Electric Radio- 
sponsored Heavy Metal Rally ( the T- 
368 is over 700 pounds) but I guarantee 
it won’t be my last. 

While monitoring one of the AM 


Figure 4: Passband of the Speech 
Amplifier 
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Figure 3: Speech Amp 
Mounted on an 
Extension Cable 


calling frequencies, | 
noticed that the 
carbon microphone 
was always. on! 
Various noises in the 
shack made the 
modulator plate 
Curenti Yumpe edd 
suppose that with the 
transmitter not keyed 
the live microphone 
wasn't an issue but it 
just didn’t seem right. 
I posted the question 
tovy the 


milsurplus mailing 


internet's 


list, as well as the 
T368-BC610 list on 
“Yahoo” and learned 
from Robert Downs 
(WASCAB) that there 
| | was a modification 
work order issued (MWO 11-5820-258- 
35/3) that made a minor wiring change 
to the carbon microphone jack to “fix” 
the problem. I made the changes per the 
MW6O and now the microphone is only 
live when the transmitter is keyed via the 
PTT button on the mic. 

In summary, I’ve met some great folks 
running AM and heard some awesome 
vintage and homebrew transmitters. 
What a great hobby this is! 

What’s next? The exterior of my T3 ts 
a little rough as a previous owner had 
started to refinish it but never completed 
it, so my next winter project might be to 
get the paint sprayer going. 


ER 
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10 Meter Adventures with an “ARC-5” Receiver: 
Transforming Scrap into Useful Equipment 


By Ken Gordon, W7EKB 
226 N. Washington St. 
Moscow, ID 83843 
kgordon2006@frontier.com 


This article shows you how to make 
use of one of those severely hacked-up 
“ARC-5” receivers, which at first glance 
appear useless, like those I mentioned in 
my earlier December 2015 ER article, 
Adventures with Derelict “ARC-5” 
Receivers. 

A few months ago, feeling the need for 
a small monitor receiver for 80 meters 
and vicinity, I dug out of my “stash” the 
worst looking one of the several 
“previously modified” 3 —-6 MHz “ARC- 
5” receivers I own. It was an SCR-274N 
model, the BC-454. 

Unfortunately, I did not think to take 
photos of this receiver before I started to 
“operate” on it, since I had no thought 
whatever of writing about my adventures 
with it. It was only after a long series of 
discussions on the ARC-5 Internet forum, 
during the process of making it work, 
that I was told that my adventures could 
make a worthwhile article. Our excellent 
editor, Ray Osterwald (NO@DMS), seems 
to agree with those 
fellows. At least he has 
taken the trouble to 
publish my musings. 
Thank you, Ray. 

The receiver was 
missing substantial 


Figure 1: The Rebuilt 
Top Cover 
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amounts of its original bits and various 
wires, and in my opinion was not worth 
attempting to restore to original 
condition. Among other things, it had a 
large, nearly 3-inch irregularly square- 
ish hole cut in the top of the cover, anda 
piece.-of “PSP (picueed= steams 
planking...well...almost...) bolted into 
the hole. See the figure 1 photo of the top 
after I had removed the (pase 
straightened up the hole, and polished 
the case a bit with “Mother’s Mag & 
Aluminum Polish.” 

It had been painted an awful greenish 
color, was dirtier than anything I had 
seen in quite some time, and had a very- 
poorly done “standard modification” to 
the front panel, with, in addition to a 
too-large switch for the BFO Off/On 
and an overly large volume control and 
its knob, an extra hole to the right of the 
panel with a very large, ancient phone 
jack installed. 

Below deck it looked terrible, with 
added too-small wires in an attempt to 
modify the filament circuit for all-parallel 
12V wiring, with big blobs of solder in 
“strategic” places, and many missing 
wires in the rear. Capacitors were hanging 
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loose, resistors were missing, the audio 
transformer was gone, the dynamotor 
mountings had taken a hike, and the 
antenna connector had been very crudely 
changed to an RCA jack. Pieces had been 
cut out of the shield that covers the 
tuning capacitor, several of the integral 
threaded studs were missing, and the 
front panel was bent. 

However, there was a very nice set of 
rubber feet bolted to the bottom plate, 
which was also covered in various places 
with leaked, hardened beeswax from some 
of the remaining “can-caps” or “flower- 
pots.” 

In short, it was a perfect candidate for 
rebuilding into an effective monitor 
receiver, and no one, least of all I, would 
feel a bit bad about doing any further 
modifications to it in order to bring it 
back from the dead and to make 
something useful out of the poor thing. 

I strongly suspect that anyone less 
stubborn than I am, or less emotionally 
effected by the state of this derelict, would 
have bothered attempting anything with 
it. Anyone else probably would have 
pulled the tubes and consigned the 
remains to the scrap-aluminum heap. 
However, it did have all its tubes, its IF 
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Figure 2: Bottom View Before the Noise Lim 


transformers, its BFO transformer 
(apparently), and what appeared to be its 
original RF/oscillator/mixer coil box, so 
there was hope. The coil box turned out 
not to be original, and that is the main 
reason I am writing this article. 

Normally, after the preliminary 
examination of a derelict “ARC-5,” the 
next step in my preferred sequence when 
working on these receivers, after having 
tested the “flower-pots” and found them 
wanting or not, is to very carefully, one at 
a time, replace each bad .05 pFd canned 
capacitor with a new, modern one. I will 
use either .047 pFd or .05 pFd, either 
400 VDC or 500 VDC disk ceramics, or 
.047 Fd, 400 VDC metal-film types. I 
was recently given several hundred of the 
latter types, and have found them to be 
very suitable for this work. 

See the figure 2 photo of the bottom of 
the finished receiver as it was before I 
added the audio/noise limiter circuit- 
board. You can see how much more room 
there is now. In the process, I removed 
each can-cap, one lead at a time, replaced 
the associated capacitor and removed its 
connecting wire, then filled the resulting 
mounting holes in the sides of the chassis 
with either the original screws, or 3-48 


iter Addition 
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stainless steel (SS) binder-head screws 
that I get from either the local Fastenal, 
or from McMaster-Carr. I use #3 internal- 
toothed lock-washers and 3-48 hex nuts 
inside. Then I paint the heads of the SS 
screws with flat black model enamel. I 
really detest seeing unused or unnecessary 
holes in equipment. It looks trashy. 
Iwill usually leave the 3 pFd electrolytic 
capacitor, C-3, which buffers the RF 


gain control, but will completely remove 


wiring to the original 24V series-parallel 
arrangement, for which I used some bits 
of the original wire I had laying about. I 
then replaced the missing original audio 
output transformer with one taken from 
a destroyed R-23A/ARC-5 receiver that I 
had in the junque box. This transformer 
is not identical with the missing original 
one, but works fine. I then rewired the 
audio stage back to original and all the 


HV DC wiring, which had also been 


the additional 5 pFd, 
250V screen filter (C- 
32) if it is still there, 
and will replace the 15 
uFd, 35V audio stage 
cathode bypass 
capacitor (C-30) with 
a modern, much 
smaller one. This last 
can be seen in the 
photo. Due to the need 
the 
controls, I have turned 
the 3 pFd RF gain 
control buffer cap 
and 
remounted it as it had 
been 


for room for 


sideways 


completely 

by «the 
original owner in order 
to make room for his 


big phone jack. 


removed 


After finishing with 
the capacitor testing, 
replacement and/or 
fopoethts 
receiver, I replaced or 
corrected any changes 
that had been made to 
the original wiring by 
the original owner. 

In this 
restored the filament 


removal 


Case sue], 
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Figure 3: The left large knob controls the RF gain, a 50k 
audio-taper pot, the center knob is the “variable IF 
selectivity” control (1st IF stage regeneration), a 5k 
linear pot, and the right knob controls AF gain, a 2 
Megohm audio-taper pot. The left miniature toggle 
switch, a SPST type, turns the small solid-state limiter I 
built and installed on-and-off. The right switch, another 
SPST type, turns the BFO on-and-off. I liberated the 
switches from a piece of laboratory equipment I had 
acquired from surplus. The knobs are from Radio Shack. 


They are quite nice and have a brass insert and set screw. 
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removed. 

At this point, I attacked the adapter in 
the front. I removed all the old 
components that the original owner had 
left and replaced the entire front panel 
with a piece of aluminum sheet that I 
bolted in place with 3-48 binder-head 
screws, lock washers, nuts, and proceeded 
to incorporate those controls that I had 
always considered to be useful. 

The result is in the figure 3 photo that 
shows a front-panel view of the receiver 
as it now is, and before I recalibrated the 
dial or labeled the controls. 

Since the original owner had mounted 
his oversized phone jack in a hole to the 
right of the panel, I chose to mount my 
new, smaller replacement in the same 
hole rather than try to fill the hole. I 
centered it up and it doesn’t look badly at 
all. 

The next photo in figure 4 shows a 
close-up of the back of the panel. As you 
can see, everything fits pretty well. There 
is even enough room at the “bottom” of 


the panel (nearest the camera in this 
view) for two additional mini-toggle 
switches if additional controls should be 
needed. The three pots just fit, touching 
one another. In this photo, I have not yet 
connected the limiter bypass switch on 
the left. The two pieces of miniature RG- 
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174/U coax connect the audio-gain 
control to the audio circuits in the rear of 
the receiver as seen in the below-deck 
figure 4 photo. That audio-gain (AF) 
control simply replaces the 2 Megohm 
audio amplifier grid resistor, R-20, and 
audio from C-29 (006 mfd) that is 
connected to the wiper. It works very 
well. Originally, these receivers did not 
have an audio gain control: the audio 
stage was set “wide open” and the external 
control boxes had audio gain controls 
incorporated in them. For our uses, this 
makes the receiver much more difficult 
to use. Adding an AF gain control is a 
very simple process and is completely 
reversible. 

At this point, I was ready to try the 
receiver out, align it, and put it to use in 
the shack. 

I connected one of my external 
homebrew dedicated “ARC-5” power 
supplies, which is connected to the 
receiver through an old dynamotor base, 
connected an antenna and ground, and a 
speaker that hada 500:8 ohm transformer 
in it, and fired it up. 

All controls seemed to work normally, 
although there was surprisingly (at the 
time) little “band noise” and this re- 
ceiver, unlike every other ARC-5 I have 
ever used, exhibited really terrible micro- 
phonics, breaking into 
sustained audio oscil- 
lations with even the 
most minor mechani- 
cal shock....like touch- 
ing the bench or 
breathing hard on the 


ReGeivier, -icomveLy 


Figure 4: Close-up 
View of the Control 
Panel’s Wiring 
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slightly touching the case around the 
tuning capacitor area. The receiver was 
also extremely unstable, jumping fre- 
quency with the most minor jar. 

At this point, I began to have 
“suspicions’...what had the original 
owner done to this poor thing? 

I then decided to try to align the IF 
stages using my HP-8640B set to 1415 
kHz and my Heathkit EUW-24 VTVM 
connected to the diode load. I felt that 
further testing might reveal what was 
wrong. Feeding the signal into the mixer 
grid, the IF alignment went ahead fairly 
smoothly except for the terrible 
microphonic problem. However, as long 
as I was very careful things worked OK. 
IF and audio gain appeared to be good. 
In fact, subsequent testing proved that 
the maximum audio output level was 
well within the 70-plus-year-old 
specifications of 400 mW. Some have 
thought that 400 milliwatts is not enough 
audio output, but believe me, if the high- 
impedance output is fed to a matching 
transformer ahead of 
an 8 ohm speaker, 
there is enough audio 
output at full volume 
to easily rattle the 
windows. 

It was only when I 
finally moved the HP- 
8640B to 3.0 MHzand 
attempted to tune the 
receiver to 3 MHz that 
I decided that some- 
thing was definitely 
wrong. I could find no 
signal at all: Nothing, 
nada, zero, not even 
band noise. 


Figure 5: Views of the 
Coils 
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After testing the tubes again, measuring 
some voltages and finding nothing wrong, 
I thought perhaps I should look at the 
front bottom-mounted coil box. I 
unplugged the box, removed each coil 
from its can, and discovered an early, 
very crude, version of what you see in 
figure 5: The coil on the left is the HFO 
coil, the center one is for the mixer 
section, and the right one is the RF amp’s 
antenna coil. 

The coils had all been rewound, very 
sloppily, with #18 solid Formvar wire in 
an effort to modify the receiver to tune 
from 27 to 30 MHz. In fact, the HFO 
coil was essentially hanging in mid-air. 
This entire mess was a complete surprise 
to me! The figure 5 photo shows those 
coils after I had experimented to find the 
correct number of turns and had covered 
each coil with homemade coil dope in a 
further effort to eliminate the 
microphonics and instability I was 
experiencing. 

At this point, fearing the worst, I 
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removed the cover from the tuning 
capacitor. There I discovered that all but 
one of the rotor plates had been removed 
from the tuning capacitor, yet all the 
unused stator plates had been left in 
place. Figure 6 is a photo of the tuning 
capacitor after I had removed all of the 


unnecessary and problem-causing stator 
plates. As you can see, there is one rotor 
and one stator plate left at the end of each 
section. The capacitor, by the way, is 
beautifully built. It is held to the front 
panel by four larger screws, and is easily 
removed and reinstalled by unsoldering 
and resoldering three wires. When the 
original owner had removed the rotor 
plates, he had removed all but the single 


Figure 6: Modified 
Tuning Cap 


one at the end of each 
section. His leaving the 
unused stator plates in 
place turned out to be 
the primary cause of 
the terrible 
microphonics I was 
experiencing. All those 
unused plates were 
simply ringing. 

In addition, much of 
the original wiring on 
the “bottom” of the coil-box plugs had 
been changed, and two of the antenna 
coil-box plug pins were broken away 
from the mica. Those two pins were now 
connected to the shield and ground of a 
short piece of white, 50-ohm coax, which 
snaked up to the front-panel mounted 
RCA jack. 

Figure 7 is photo of what that looked 
like after I had removed the tuning 
capacitor and had repaired the broken 
mica with epoxy glue. 

At this point I recalled reading, a 
number of years ago, at least one article 
that had been printed in one of the old 
volumes of the Surplus Conversion Manual 
or another publication 
of the time period, that 
gave details on how to 
convert an “ARC-5” 
receiver to cover 10 
meters. So, I went 
through my PDF 
collection of those 
books and found not 
one, but also several 
articles by several 
different authors on 
doing the conversion. 
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After some further reading, and closer 
examination of the receiver, the coils, 
and the tuning capacitor, I determined 
that the original owner of this receiver 
had tried to combine features of at least 
two of those articles — but had never 
finished his project. These articles may 
be found in three volumes of the Surplus 
Conversion Manual: Evenson and Beach 
(Vols. 1 and 2, 1948), Bill Orr (Vol. 3, 
1960), and in Command Sets published 
by CQ magazine in 1957. It became clear 
that the original owner had, during his 
attempts, combined the two articles that 
were published in Surplus Conversion 
Manual Volume 1, pages 63 and 126. By 
the way, full, well-scanned PDFs of these 
publications are available from several 
sites on the web, most notably, one in 
Italy. 

After I examined the modified coils 
and then tried to tune the 10 meter band, 
I discovered that there were significant 
problems with the tuned circuit 
parameters. First of all, the antenna 
wouldn’t peak with the front panel “Align 
Input” control, which indicated that the 
input tuned circuit was not tuning to the 
correct frequency. Secondly, although I 
finally figured out that “Modified for 27 
to 30 Mc” is what had originally been 
written on the coil box, because of the 
way the tuning cap had been modified 
there was simply no way this mess could 
have tuned that entire 3 MHz range. 
After measuring the capacitance change 
from fully open to fully closed, it was 
abundantly clear that there simply wasn’t 
enough difference in capacitance (delta- 
C) to tune the entire 27 to 30 MHz 
range. 

So, to make a very long story relatively 
short, using coil data originally provided 
by Aircraft Radio Corp that I found in an 
article by Gordon E. White entitled 
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Command Set Receivers for All Frequencies 
— the Easy Way, published in CQ magazine 
in January 1967, and my grid-dip meter, 
I completely rewound every coil in the 
coil box according to the ARC company 
data, and I managed to get the receiver to 
tune properly from just short of 28 MHz 
through 30 MHz, and slightly above that. 
The HFO was below the RF frequency, 
as was the common practice for many of 
our vintage receivers on that band. Now 
everything tuned properly: the antenna 
peaked in the center of the front panel 
“Align Input” control, the mixer peaked 
where it should, and the receiver tuning 
peaked at the proper places in the 10 
meter band. 

I heaved a sigh of relief: maybe, just 
maybe, this derelict would turn out to be 
usable after all. ; 

The next problem was dealing with the 
very severe microphonics I was 
experiencing. I tried everything I could 
think of, and everything suggested by the 
kind folks on the ARC-5 forum, 
beginning with the coils. | made some 
very effective coil dope at the suggestion 
of one of the members of the ARC-5 
forum, and once | had arrived at the 
correct number of turns and spacing I 
liberally coated each coil with this stuff 
and let it set. 

By the way, this homemade coil dope 
consists of a half-pint of MEK, bought at 
the local hardware store, and 18 large 
Styrofoam cups crushed and dissolved in 
it, the whole mess in a glass 1 pint jar. I 
could have probably put a few more cups 
into the mix, but it was taking longer and 
longer to dissolve them, so I quit in order 
to use it. It is easy to make, easy to use, 
dries clear and hard, and works very, very 
well. 

The result of coating the coils was that 


the microphonic condition was hardly 
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improved at all. Needless to say, I was 
disappointed and somewhat surprised. 

In desperation, and since the source of 
the microphonics, discovered by judicious 
tapping around the receiver, seemed to 
be centered around the tuning capacitor 
area, I removed the tuning capacitor from 
the chassis and removed all the unused 
stator plates from the modified tuning 
capacitor, and then reinstalled it. This 
made a major improvement, although it 
certainly didn’t completely cure the 
problem either. 

In addition to the microphonics, there 
was also a major instability issue, in that 
(especially with the BFO turned on) the 
receiver would jump frequency when 
jarred. 

This was eventually traced to two 
sources: 1) the slugs in the front-end 
coils were all loose after 70-plus-years 
and were literally rattling around inside 
their cans, and 2) the original owner had 
severely damaged the BFO transformer 
somehow. I fixed the coil’s slugs by filling 
each coil form to the top with melted 
beeswax, locking the slugs in place. This 
made a significant improvement. 

The BFO was a different matter, 
however. I removed the BFO can, and 
shook it: it sounded as though it had 
large particles of something in it. I opened 
the can to discover that the ferrite core 
had been shattered, and the coil itself had 
been burnt. I was amazed that the BFO 
had worked at all. 

Replacing the BFO transformer with a 
new one | bought from Fair Radio Sales 
fixed the remaining problem with 
instability and with microphonics. 

At last, I could finally complete the 
alignment and testing of the receiver. 
But first, I connected my station antenna 
to it, fired it up, and was immediately 
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speaker. Apparently the band was open 
and there was some sort of contest going 
on. To say I was pleased and more than a 
little 
understatement! 

I fired up the 8640B and was even 
more surprised to find that the receiver 
sensitivity, still using the original 12SK7s 
for the RF and IF amps, and the very 
noisy 12K8 mixer/HFO, measured, with 
the BFO on, in the order of 1 microvolt, 
and about 3 microvolts for AM for a 
minimum discernible signal (MDS). 


surprised would be an 


When I subsequently replaced first the 
RF amp, then the Ist IF amp, with the 
higher-transconductance 12SG7s, 
although sensitivity didn’t appear to 
improve noticeably, the noise was 
significantly reduced, indicating that the 
S+N/N ratio had improved, although I 
have not yet taken the time to accurately 
measure this. 

Drift was quite noticeable until the 
receiver was well warmed up, being about 
26.5 kHz at 30 MHz within 60 minutes, 
but was negligible after that. Resetability 
was excellent, coming exactly back to 
where it had been set the night before 
after the one hour warm-up. I suppose 
that since the receiver was now operating 
at a frequency 10 times that for which it 
was originally designed (30 MHz. vs 3.0 
MHz), this was acceptable. And it most 
certainly would have been acceptable for 
AM use on 10 meters back in the 1960s, 
or earlier. I suspect that the original owner 
of this receiver had begun his project in 
the 1950s sometime, since the articles he 
used had been published in about 1948. 
The article by Bill Orr in the 1960 issue 
of the Surplus Conversion Manual was a 
vast improvement over the earlier articles. 
At least Bill had, more than likely, tested 
his modifications more thoroughly. From 


what I could see, the earlier authors never 
May 2017 17 


Audio 
Out 


Audio 
Out 


. Olmfd 
+ 


Figure 8: Noise limiter schematics that I evaluated for the ARC-5, see text. 


bothered with that. 

I then did considerable research on 
noise limiters and found several 
schematics in various articles. (Shown in 
figure 8.) However, after trying these out 
I concluded that none of them worked 
very well. The one shown at the bottom- 
right did work the best of all. I 
subsequently installed a small, solid-state, 
series-diode limiter in the audio circuit 
after having tested it thoroughly, and 
adjusted the values of the resistors in the 
circuit using an audio generator and my 
‘scope. The circuit is quite simple, 
although it does require a source of low- 
voltage DC. I first tried to get this voltage 
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by half-wave rectifying and filtering the 
24 VAC filament voltage. However, this 
resulted in considerable hum on the audio 
output, especially at low volume levels. I 
then decided that since the B+, about 
225 VDC, was very well filtered, that by 
judicious use of a couple of resistors, I 
could use the B+ voltage. I ended up 
using a 1 Megohm '% watt resistor in 
series with the 100 k-ohm “Clipping 
Level” pot connected across the B+. This 
resulted in a voltage of 0 to about 20 
VDC at the wiper of the adjustment pot, 
and this works quite well. 

I mounted the limiter inside the receiver 
in such a way that I could adjust the 
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installed. A second, a 
slightly different and 
more compact version, 
mounted and connected 
in an R-26/ARC-5 
receiver, which I had 
refurbished for another 
amateur is shown in 
figure 12. 

In figure 10 the top- 
left wire is the DC input 
and is 
opposite. The wires on 


Audio 
0. 05 Output 


its ground 


the lower side are the 
audio input and output 


_| connections. Figure 11 


clipping level from outside by using a 
small screwdriver through a small hole in 
the side of the chassis. I elected to do this 
since, once it is set it seldom needs 
adjusting, and I can bypass it with the 
front-panel switch if wanted. 

Figure 9 is the schematic for this limiter. 
The “+24 VDC’ written on the schematic 
is a “nominal” value and is not critical. 
Any voltage from 8 — 30 will work just 
fine. 

The figure 10 and 11 photos show two 
views of the circuit board before it was 


Figure 10 
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is an inverted view of the more compact 
board. 

Figure 12 shows how the limiter was 
mounted in that R-26/ARC-5 mentioned 
previously. I made an angle bracket out 
of flat-brass stock, soldered it to the PC 
board, and then mounted it to the side of 
the receiver with one of the screws that 
previously held one of the can-caps in 
place. The limiter is connected between 
the audio output from C-29 and the 
wiper of the 2 Megohm audio-taper pot 
that replaces R-20, the grid-bias resistor 
for the 12A6 audio amplifier tube. 

It is quite effective. The values of the 
two resistors, R-1 and R-3, are fairly 
critical: in order to get symmetrical 


Figure 11 
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clipping they must be of different values, 
as has been explained in several technical 
papers and articles over the years. I arrived 
at the values here by experiment. As 
mentioned above, the clipper is installed 
between the output of the detector and 
the wiper of the new 2 Megohm AF gain 
control. From my experience with this 
simple but effective limiter, it must be 
connected in the high-impedance parts 
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Figure 12: The limiter 
circuit board is 
mounted at the lower- 
right chassis side. 


of the circuit. I have 
never had much luck 
with it when using it 
directly ‘at ‘the 
headphones as some 
authors have 
suggested. The front- 
panel switch simply 
bypasses it 
necessary. 
Figures 13 and 14 
are two photos of the 
clipping action as seen 
on my ‘scope. Figure 
13 shows the signal 
with no clipping. The 
clipping action is set to 
about 2 the peak-to- 
peak value of the sine- 


when 


wave in figure 14. 

I input a 1000 Hz sine wave at the 
audio input to the limiter and connected 
my ‘scope to the output. Clipping can be 
adjusted from “none” to complete cutoff 
of the audio signal. 

Lastly, in the process of experimenting 
with the so-called “visual alignment 
method” procedure, I realigned the IF. I 
had first read about this method in some 
National or Hammarlund alignment 


Figure 14 
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Figure 15 


Figure 16 


instructions back in the 1960s, but never 
could get to work as was suggested then. 
I have since worked out the proper 
method and I find it to be extremely 
interesting and valuable. 

Although I have not yet calculated nor 
marked accurate parameters of the ‘scope 
photos in figures 15 and 16, these do 
give us a very clear idea of what the IF 
passband looks like, and the procedure 
makes it very, very easy to get the IPs 
aligned properly. 

The probe being used for figure 15, the 
standard 11 Megohm oscilloscope probe, 
is connected across the diode load resistor 
at the output of the detector. 

For all these photos, the signal 
generator used is my HP-8640B in its 
FM mode, being swept from an external 
sweeper, my B&K Model 3025 sweep/ 
function generator, which is outputting 
a ramp signal. The sweeper is not only 
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Figure 17 
“FMing” the 8640B, but is also 
synchronizing the ‘scope. Unfortunately, 
the 8640B automatically limits its 
deviation depending on the output 
frequency. Therefore, at the IF frequency 
of the receiver, 1415 kHz, I could only 
input to its IF a sweep of 15.6 kHz, while 
the receiver really requires a sweep of at 
least 50 kHz for full width. The BC- 
454’s 1415 kHz IF has a normal 60dB 
down bandwidth of 52 kHz. The swept 
IF signal was input to the mixer grid. 

Figure 16 is another photo of the same 
IF strip using the standard oscilloscope 
11 Meg probe, but connected to the 
input connection to the diode detector. 
There is no LP filter in the circuit here. 

My favorite photo is figure 17, taken 
with a Heathkit PK-3 RF probe, which 
does include an LP filter connected to 
the receiver's diode-detector input. 

At this point, I have a reasonably 
effective 10 meter monitor receiver that 
has been built out of what was once an 
almost useless 70-plus-year-old piece of 
junque. I am not sure whether all the 
work I was forced to do was worth it these 
days, although the education and 
entertainment I got in the process was 
probably very worthwhile. But such a 
receiver would surely have been useful to 
the hams of the day. In any case, I’ll keep 
it and use it for, I hope, many more years 


to come. ER 
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Recalibrating an LM Frequency Meter 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

Right from the time I was a brand-new 
Novice in 1959, I was interested in 
frequency and how you could know what 
frequency you were actually listening to. 
This is not too surprising because my 
first receiver was a Heathkit AR-3 and 
the only frequencies I was sure of were 
because of the 80 and 40 meter crystals I 
had for my DX-20. My first step-up to 
better receivers was to a BC-454, for 
which I built five simple converters 
(reference 1), covering 40 through 6 
meters, with which I could do pretty 
well, frequency-wise. But I wanted to do 
better and upgraded toan HQ-129. Then 
in the sixties, while still a poor graduate 
student, I bought a BC-221 without a 
calibration book. Within a couple of 
years I did a partial calibration thanks to 
a friend in the electrical department of 
the community college where I had taken 
a teaching job. That partially calibrated 
BC-221 is long gone, but it did point to 
my interest WWII equipment and to the 
complete recalibration of the LM 


Figure 1: My LM-10 is on the left. 
Note the two toggle switches vs. a 
single switch on the LM (right) that 
came from Ted, W3PWW. Except for 
knob styles, the units are very similar; 
the main difference being the access 
point just above the Corrector. 
This point is for adjusting an internal 
trimmer, ifcomponent aging results in 
the Corrector having insufficient 
range. 
22 
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frequency meter that is the subject of this 
article, some 45 years after my first 
calibration effort. 

Today I own several WWII and post- 
WWII frequency meters, including an 
LM-10, BC-221-F, AN/URM-32, and 
FR-149/USM-159; I have a long- 
standing interest in heterodyne frequency 
meters, and wrote an article for ER on 
the FR-149 (reference 2) that readers 
might find helpful to review for the 
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background material it contains on these 
devices. In spite of having as many of 
them as I do, I do not collect frequency 
meters in the sense that I would like to 
have, for example, one of each of the 
different models of the LM or BC-221. 
Of course, I have rationalizations for 
each of the ones I acquired over the years: 
I bought the LM-10 because of its small 
size, the BC-221 because it came with a 
commercially made/built-in AC supply 
(that includes a modulator,) and the FR- 
149 because of its direct-frequency 
readout display. I have had a pair of 


basket-case AN/URM-32s for several 
years and was half-heartedly looking for 
a usable one when it turned up at the 
2016 spring meet of the AWA, with a 
$5.00 price tag on it (and a little mouse 
problem). 

When affordable digital frequency 
counters became available in the seventies, 
countless BC-221 and LM frequency 
meters ended up in the trash or sat ignored 
and unwanted under hamfest tables. For 
the most part, that’s where they remain. 
(Although many are now ignored on 
internet auction sites.) Those hams who 
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Figure 2: This is a side-by-side comparison of an original calibration book (right) with 
my new one on the left. The comb binding makes it impossible to store the calibration 
book in its intended spot under the frequency meter because the binding catches in the 


metal-work of the holder. 


collect and operate WWII vintage military 
equipment usually havea frequency meter 
or two, but they are almost never used. I 
was in that group for a long time, but 
about twenty-five years ago I decided 
that I would go back to using a frequency 
meter when operating my WWII military 
sets. 

I have owned the LM-10 for many 
years, and use it (or one of the other 
units) weekly to set up my ART-13 and 
BC-348 on 3885 kc for the East Coast 
Old Military Net. One morning I found 
that the LM had stopped working — the 
problem turned out to be L-104, the 600 
Henry audio choke used in the detector 
stage, which had failed-open. I mentioned 
the failure to Ted (W3PWW), net control 
for the group, and soon thereafter Ted 
sent me an LM from his stock room to 
use either as a source for the bad choke, 
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oras areplacement for my LM-10. But in 
the meanwhile I had made a field- 
expedient repair on the LM-10, 
substituting a resistor for the choke 
(reference 3). The repair works well 
enough that in the end I decided not to 
replace the choke. 

It was at this point that the trouble 
started - I decided to make a quick check 
on whether Ted’s meter might actually 
work, which it did. But I found that its 
calibration book was for a different LM 
(Figure 2) and therefore was useless. It 
turned out that the incorrect calibration 
book was the trigger for a project that 
consumed countless hours — I ended up 
preparing a whole new calibration book 
for Ted’s unit (Figure 3). Looking back 
on the recalibration project I now realize 
that I took it on because this particular 
frequency meter turned out to be one of 
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3548S 3558.3 
ety tae. was ace ap 
missing from Ted’s ag aed 
é . 3549 3566.9 

AS Oe ees 


cSt CALIBRATION CHART 
FREQUENCY DIAL 
3550 3569.0 
3552 35712 
3552 3573.3 
3553 3575.4 
3554 3577.5 
3555 3579.7 
3556 3581.8 
3557 3583.9 
3558 3586.0 
3559 3588.2 
3560 3590.3 
3561 3592.5 
3562 3594.6 
3563 3596.8 
3564 3598.9 
3565 3601.1 
3566 3603.2 
3567 3605.4 
3568 3607.5 
3569 3609.7 
3570 36118 
3571 3614.0 
3572 3616.1 
3573 3618.3 
3574 3620.4 
3575 3622.6 
3576 3624.8 
3577 3626.9 
3578 3629.1 
3579 3631.2 
3580 4633.4 
3581 3635.6 
3582 3637.7 
3583 3639.9 
3584 3642.4 
3585 3644.3 
3586 3646.4 
3587 3648.6 
3588 3650.8 
3589 3652.9 
3590 3655.1 
3591 3657.2 
3592 3659.4 
3593 3661.5 
3594 3663.6 
3595 3665.8 
3596 3667.9 
3597 3670.0 
3598 3672.1 
3599 3674.3 
DIRK 3462.7 


apparent which model 


LM it was. It was soon Figure 3: Here is a sample page from my new calibration book. 
clear, however, that it Improvements could include adding harmonics and using 
was one of the earlier fonts similar to the originals for dial settings and frequency. 
models because I Changes to the spreadsheet to make these (and other) 
found that its low improvements could consume a large amount of time that 
frequency range ran might be better spent at the work bench! 


from about 190 to 400 


ke instead of the 125 
to 250 ke range that was used starting 


with the LM-10, and for all of the later 
LMs. 


After some further investigating, I 
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determined that the frequency meter had 
to be the very first model in the series, 
designated simply “LM”, carrying no 
numeric suffix. Much later, at the Gilbert, 
PA, 2016 Military Radio Collectors 
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TAL: JENC 
» WEIGHT 2.LBS. “SERIAL ye 


ae “ MANUFACTURED FO 
NAY wy DEPT, : BUREAU: OF: ENGINEERING 
ee BY RADIO: -RESEARCH..€O., INC.” : 
. , CONTRACT. NOs.*'42429° DATED 6-8- 35. _f 


Figure 4, The ID tag from Waren 
Harding’s LM: Note the mid-thirties 
contract date and the rather cryptic 
description of the LM as a “Crystal 
Frequency Indicator.” 


Association meet, | discussed this meter 
with Warren D. Harding (K1BOX). 
Warren, who has an amazing collection 
of photographs and notes on vintage 
military gear, came up with a photo of an 
LM (in his own collection) identical to 
mine and with its ID tag in place. The tag 
identifies the unit as a “Model LM, 
Crystal Frequency Indicator” with a 
contract date of June 8, 1935. My LM- 
10 ID tag isa bit more descriptive, reading 
“LM-10, Crystal Calibrated Frequency 
Indicating Equipment” and is dated 
December 27, 1939. Warren was kind 
enough to photograph the ID tag and 
email it to me, from which I made a 
replica tag (Figure 4). 

It is clear that the first LMs would have 
been calibrated manually - given the 1935 
contract date, they were manufactured 
(and calibrated) six years before our entry 
into the war, long before the build-up of 
the US military began. At that time, 
equipment was manufactured in 
minuscule quantities and there would 
have been no reason (or money) to 
develop the auto-calibrator hardware that 
was used for most of the frequency meters 
manufactured during the war. This is of 
interest to me because I have long been 
curious about any difference(s) in 
appearance between manually and “auto- 
calibrator” generated calibration books. 
Unfortunately, Warren’s LM was also 
% Electric Radio #336 


MODEL LM-IO 
CRYSTAL CALIBRATED | 
FREQUENCY INDICATING EQUIPMENT 
FREQUENCY RANGE: 125 TO 20000 KC : 


SUPPLY: 12/24V & 180-475V DC 


Fide ay A portion te one of the ID tags 
on my LM-10: There is a second tag on 
the LM-10 (showing a different serial 
number) with the description 
“Heterodyne Frequency Meter.” The 
contract date on that tag is December 27, 
1939. 


missing its calibration book. 

I want to add a clarification at this 
point. In talking about these meters it is 
normal to refer to them collectively as 
“LM” frequency meters, without 
reference to a particular model. I will be 
using “LM” in that way, but it should be 
clear from the context when | am referring 
specifically to my 1935 “first-in-series” 
LM. Also note that although my 
recalibration comments are for the early 
LM they apply equally to the later LMs as 
well as to any of the BC-221s (or AN/ 
URM-32s). 

Using a Frequency Meter 

Por those who might have gotten a 
little fuzzy on using a frequency meter or 
have never used one, the procedure to set 
up a known frequency (for setting an old 
receiver to a net frequency) is this, briefly. 
I will use 3885 kc as my example: 
¢ Find 3885 kc in the calibration book 
and note the dial setting for the listed 
crystal calibration frequency (4000 kc 
for this example). 
¢ Set the frequency meter to this dial 
setting (4559.6 for my LM-10) and use 
the “Corrector” knob to zero-beat the 
crystal. Then tune the frequency meter 
to the dial setting shown in the book for 
3885 kc (4322.7 for me). 
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Provision is made for stowing the calibration book in a metal pocket pro- 
vided at the bottom of the measuring-unit cabinet. It is recommended that 
the unmounted copy be carefully preserved in a safe place, as the cost of 
duplication constitutes an appreciable percentage of the total cost of the 
equipment. As specified in the Contract, the dial settings are not typed 
into the spare copy, but the unmounted copy of the laboratory record is 
supplied therewith. 


Figure 6: This paragraph is taken from an LM-7 manual and seems to indicate that 
LM-7s were supplied with the original laboratory data used produce the calibration 
book together with a blank calibration book. These two items were probably the first 
things thrown away or lost when a new LM was unpacked. It would be interesting to 
see an example of the “laboratory record”, or to hear froma reader who has an example. 


¢ Tune your vintage receiver to zero-beat 
with the frequency meter signal. This 
will put your receiver to within less than 
500 CPS of 3885 kc. 

With practice, all 3 steps can all be 
done in a minute or two. Of course, this 
assumes that your frequency meter is 
working correctly, and that you didn't 
make any mistakes. This is far easier to 
do in your radio shack than in a cold, 
noisy, airplane at 20,000 feet, or on the 
windy deck of an aircraft carrier, or on 
some hot, sticky Pacific island! 

Factory Calibration 

I inferred the following information 
on the manufacturers’ approach for 
manual calibration of frequency meters 
from the Automatic Calibrator for 
Frequency Meters article that appeared in 
the May 1944 issue of Electronics 
magazine, and from related patents 
(reference 4). 

For the high range, a 10 ke 
multivibrator synchronized to a 100 kc 
crystal standard was used to give 
harmonics every 10 kc through the 2000 
to 4000 kc range. The 100 kc crystal was 
kept on frequency by synchronizing it 
with WWV. The calibration started from 
one end (probably 2000 kc), with dial 
readings taken every 10 kc, as measured 
by zero-beating the frequency meter 


Electric Radio #336 


against these signals. The dial settings for 
the frequency meter’s internal crystal 
check points would have been taken ona 
separate run. The 10 kc-interval dial 
readings were then interpolated to 
generate readings for the 1 kcincrements. 
The results were error-checked and then 
typed into a blank calibration book. 

The low range was done in a similar 
manner, but it might have involved using 
the 16th harmonic of the low range, as 
was done with the automatic calibrator 
machine. (The 16th harmonics of 125 ke 
to 250 ke run from 2000 kc to 4000 kc.) 
The end result was that dial settings were 
recorded at 1 kc intervals and interpolated 
to 100 CPS intervals. 

This manual collection of the raw data 
points for both ranges took an average of 
2.5 hours. Data collection, interpolation 
calculations, manually typing the results 
‘nto a calibration book, checking for 
errors, etc., added up to 16 man-hours 
for each frequency meter. The automatic- 
calibrator reduced the total time to 6.5 
hours, with the collection of raw data 
taking only 16 minutes. 

Manuals 

Manuals for the LM-7 and for the BC- 
221 (listed as SCR-211) are available 
from BAMA. Obviously, before 


attempting a recalibration, careful study 
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of the manual to become thoroughly 
familiar its operation is essential. 

Manual Recalibration Procedure 

Almost anyone who is interested in 
recalibrating a frequency meter will more 
than likely know what to do and how to 
avoid all of the pitfalls that await, but for 
completeness I have outlined the 
procedure I used, including some things 
to watch out for. A frequency counter or 
a modern receiver is all that is required 
for calibration, but I assumed that a 
counter would be easier to use because it 
will read the frequency meter output 
directly. Using a receiver requires that it 
be tuned to the frequency of interest and 
the frequency meter tuned to zero-beat 
with it. If I were to do another 
recalibration, I would try using a receiver, 
one that would tune in 1 kc increments, 
or better, 10 kc increments. I have more 
on this below. 

Interestingly, two QST articles, from 
1950 and 1965 give a procedure for 
calibrating a frequency meter using only 
internal beats between the VFO and 
calibration crystal, and a lot of 
interpolation calculations (reference 5). 

Complete recalibration of any of these 
meters is a lengthy and tedious task 
because of the large amount of data 
required, but recalibration over a short 
segment can be quick, taking only an 
hour or two, and will result in an 
instrument that can be used as it was 
intended, if only over that short segment. 
It can also help you (as it did me) to gain 
appreciation for the task faced by the 
wartime manufacturers of these units. 

Using a modern frequency counter or 
receiver makes the calibration process 
easy enough, but you have to be careful, 
right from the start. It is important to 
verify that your frequency counter (or 
receiver) readings are accurate. The crystal 
calibration oscillator in the frequency 
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meter must be checked to verify that it is 
on exactly 1 Mc. Some frequency meters 
have a trimmer on the crystal but these 
days it is often the case that crystal aging 
means that you need less capacitance 
rather than more, with the result that the 
crystal can’t be adjusted to exactly 1 Mc. 
That is the case for the crystal in my LM, 
which is slightly off, so I have to live with 
a small built-in error. For me, the error is 
small enough that I don’t worry about it. 

I built a power supply for the new 
frequency meter that runs approximately 
cool to the touch, which therefore could 
be left running for long periods. I let the 
LM run on the new supply for several 
weeks to thoroughly dry it out. A lengthy 
bake-out is a good idea for any frequency 
meter (and other equipment) that might 
not have been turned on for decades. I 
never turned off the frequency meter 
after I began the recalibration process. In 
any case, the frequency meter should be 
thoroughly warmed up; thirty minutes of 
warm-up should be enough when starting 
with a cold (but baked-out) unit. 

Note that when the frequency meter 
crystal calibrator is switched on, the 
frequency meter does not radiate a signal. 
“Calibrator On” is for zero beating a 
crystal check point. ”Calibrator Off? will 
radiate a signal that can be read on a 
frequency counter. In the step-by-step 
directions below I have omitted 
instructions for turning the calibrator on 
or off. The frequency meter output is of 
the order of a few thousand microvolts, 
so a counter can be connected directly to 
the output of the frequency meter with 
no danger to the counter. 

For my example I will use the first 
segment that I actually calibrated, 3500 
to 3600 kc increments. 

* Set the corrector to exactly mid-scale 
and do not touch it during the following 
procedure. 
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¢ Tune the meter to read about 3500 kc 
on the frequency counter. 
e Tune the frequency meter to exact zero- 
beat with the crystal. With the crystal 
switched off, the frequency counter 
should read exactly 3500.000 kc. How 
“exact” depends on how close your crystal 
is to 1 Mc, the accuracy of your counter, 
and your skill at zero-beating. 
¢ Record the dial reading using the vernier 
scale to get a reading to one decimal 
place. For my LM, the dial reading turned 
out to be 3462.7. Yours, of course, will 
vary. Note that the dial reading for 3500 
ke represents both a crystal calibration 
point and the first of 100 frequencies, 
starting at 3500 and going to 3600 kc. 
¢ Tune the frequency meter to exactly 
3510 kc, as displayed on the frequency 
counter and record the dial reading. 
¢ Repeat the previous step for 3520, 3530 
ke etc., all the way to 3600 kc. 
¢ Interpolation (see below) to 1 kc 
increments between each adjacent pair of 
frequencies (i.e. 3500 and 3510, then 
3510 and 3520) will yield a set of 100 
dial readings for 100 frequencies running 
from 3500; 3501 ...3599, 3600 kc. 

This constitutes a “first pass” set of 
data .It takes only 12 data points 
(including the crystal check point) to 
produce this set of 100 frequencies 

The above set of readings should be 
repeated after waiting half-a-day, or more. 
The second pass (and subsequent) 
readings should be taken by setting the 
frequency meter to the dial-setting for 
3500 kc that you recorded on the first 
run, and then zero-beating the crystal 
using the corrector. If everything is OK, 
only a tiny change of the corrector from 
its mid-scale setting should be necessary 
to achieve zero beat. The tedium starts 
when you start repeating this set of 
readings — twelve data points can quickly 
become 50 or 60 points when you do a 
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lot of rechecking! But, repeating the test 
will achieve a couple of things. First, if 
you made any errors during the first pass 
they will show up when you compare the 
two runs (If you don’t keep making the 
same mistake!) Second, drift, instability 
or other problems with the frequency 
meter itself might become evident. I 
repeated this (3500 — 3600 kc) set of 
measurements through nine passes, 
spread over five days before I was 
convinced that it was worthwhile to 
continue with the recalibration. 

What I found was this: in the worst 
case, the difference between the highest 
and lowest dial readings for a given 
frequency was 0.5 dial units. The 
difference in-dial readings between 
adjacent (interpolated) frequencies (e.g. 
3500 and 3501 )is about 2 divisions, so 
the 0.5 dial divisions represent about 
0.5/2 = 0.25 kc, or 250 CPS, which is 
within the 0.01% accuracy specification 
for the LM. 

As I wrote this, about six months after 
my recalibration work, I tried a 
measurement using my new calibration 
book to set up the LM on 3575.0 kc, and 
found the actual frequency to be 
3574.841 kc, an error of only 160 CPS, 
not bad for an 80-year-old instrument! 

My first inclination was to calibrate 
over only 3.5 to 4.0 Mc, but having done 
that, I decided to do 3.0 — 3.5 Mc, and of 
course, I then added 2.0 — 3.0 Mc. But 
my big mistake was then deciding to also 
calibrate the low band! The high range 
requires 200 frequency measurements 
while the low range requires 205, in 
addition to which must be added the 
measurements for the crystal check 
points. As I became more confident I 
repeated the measurements only two or 
three times for subsequent 100 kc ranges 
on the high band. I took only one set of 
readings for the low band. 
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I was careful to keep records of all of 
my measurements. I started record 
keeping on March 25, 2016, and finished 
on July 17th. I counted the number of 
measurements I recorded in that period 
and found it to be 1,075 data points. 
(Each data point consists of a dial reading 
and a frequency.) 

This is not a project for those who are 
impatient, practical, or easily distracted. 
It has given me an appreciation for the 
monumental effort required in 
accomplishing the manufacture and 
calibration of frequency meters by the 
tens of thousands during the war. 

Interpolation Calculations 

The interpolation process is simple 
enough. As an example, I will use my LM 
data for 3500 and 3510 kc. My dial 
readings for these frequencies are 3462.7 
and 3483.6. The readings differ by 20.9 
dial divisions, so 10 kc=20.9 dial 
divisions, and 1 kc = 2.09 dial divisions. 
Repeatedly adding 2.09 to 3462.7 will 
give the dial settings for 3501 ...3509. 
As a check, one last addition should give 
the correct dial setting for 3510. Thus, 
3501 = 3462.7+2.09 = 3464.79, 3502 = 
3464.79+2.09 = 3466.88, etc. Rounding 
off these settings gives 3464.8, and 
3466.9 for 3501 and 3502 kc. 

The New Calibration Book 

In parallel with this work, I asked my 
XYL, a retired software engineer, if she 
would make a spreadsheet for me that 
would do the required interpolation 
calculations and generate a page layout 
similar to that in the original calibration 
book. “Sure,” she told me, “but be sure 
that you give me a spec that includes 
everything you want.” That’s the way 
software engineers do things - don’t try 
sneaking in extra stuff! My mistake at 
this point was that I did not include 
listing all of the harmonics associated 


with each frequency. When I approached 
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her about modifying the spreadsheet to 
include them [| felt a certain chill come 
into the air, along with her “Not in the 
spec!” response. Rethinking things, I 
decided that I could live without the 
harmonics. Full disclosure does require 
mentioning that she did include a couple 
of free tweaks that were not in that 
original spec. 
The Spreadsheet 

The spreadsheet turned’ out to be a 
convenient way to convert my raw data 
into a finished calibration book page. An 
example, for the 3500 to 3600 range, to 
show how it works: You enter the start 
frequency (3500 kc) the interpolation 
interval (1 kc), and it displays a data 
entry table running from 3500, 3510... 
to 3600 kc, where you enter your dial 
readings. It also prompts for the crystal 
calibration frequency and its dial reading. 
It then generates a calibration book page 
running from 3500 to 3600 kc with the 
dial readings interpolated to 1 kc. The 
printed result is sized to match the 
dimensions of the original calibration 
book. I printed the results to .prn files so 
that I could print the pages as well as 
preserve them. I ended up taking the 
printed pages files to a local printing 
shop, where they trimmed them to the 
correct size and made a comb binding for 
them. They also copied the front and rear 
covers of my LM-10 calibration book 
onto heavy-stock paper. The new book is 
far from an exact duplicate of an original, 
but it gets the job done. If you would like 
a copy of the spreadsheet, see reference 6 
for information on how to proceed. 

On the Front Lines 

Over the period that I was working on 
this project I regularly reported my 
progress on both the “East Coast Old 
Military Net” and on the 60 meter "Long 
Range Reconnaissance Patrol and 


Clandestine Radio Net” (AKA “The 
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Moose and Squirrel Net”). After hearing 
about my recalibration project week after 
week on the latter net, Pete Hamersma 
(WB2JWU), the usual net control, 
suggested that it might be fun to have a 
frequency measuring exercise using 
vintage heterodyne frequency meters, at 
the two day 2016 MRCA fall meet. 

We carried through on that idea. Pete 
provided a crystal oscillator and several 
crystals in the 3500 and 4000 kc range, 
whose frequencies he had measured 
accurately using modern equipment.|] 
provided a table with a selection of 
frequency meters together with a poster 
displaying some background information 
on frequency meters, and a reminder/ 
tutorial on how to do interpolation 
calculations. Pete let the crystal oscillator 
run for most of the day to give everyone 
plenty of time to do their measuring. He 
used a different crystal on day two. 

For day one, my LM did well, giving an 
error of only 75 CPS. Dean Gagnon 
(KK1K) did the best with an error of only 
5 CPS using his LM-13 (“mostly luck,” 
he commented). We got 11 entries, 
including one from Pete who came in 
with an error of -310 CPS. The actual 
crystal frequency was 3518.595 kc. This 
was such an interesting event that we 
plan to repeat it next year. 

Over the years I have made countless 
measurements with frequency meters, but 
always with a frequency counter 
immediately available, just in case. At 
Gilbert I was careful to not bring along 
anything modern, so the only chance I 
had to get a good accurate reading was to 
not make any of the mistakes that are so 
easy to make when using a frequency 
meter. It gave me, I think, a little more 
appreciation of the pressure the radiomen 
were under during the war, when a simple 
mistake or moment of carelessness would 
result in equipment being on the wrong 
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frequency, potentially putting lives at 
risk. 
Final Comments 

I was surprised by the fact that in a 
factory environment, all of the data points 
required for complete calibration of a 
frequency meter were taken in an average 
of only two and a half hours, given that 
I had spent weeks collecting the same 
data. In retrospect, I can see a number of 
reasons for this: I was not working under 
war-time pressure — there was no 
supervisor keeping track of how many 
frequency meters | had finished today, 
and no mandatory overtime. I am sure 
that the employees were far younger than 
me and had more capacity for hard work! 
The factory would have had the 
calibration process highly organized, so 
that all the worker had to do was to enter 
the dial readings on a log sheet, probably 
with different people to do the follow-on 
steps — interval subtractions, 
interpolation, typing, and error checking. 
I suspect that a big factor in all that speed 
is that tuning from one dial setting to the 
next by listening for the next zero beat 
would have been easier and faster than 
watching the numbers on a frequency 
counter — you could literally work with 
your eyes closed, opening them only long 
enough to read and record the current 
dial setting. I found that turning the dial 
while watching the frequency counter 
display was difficult to do repeatedly. 
After collecting all of those dial readings 
it occurred to me that using one of my 
modern receivers, set to tune in 10 kc 
increments, would make that step a quick 
one and that zero beating to it might be 
easier and faster than using a counter. At 
some point I want to test this idea, but 
that’s a project for the future. 

I have come to realize what a 
remarkable instrument the LM is, being 
capable of calibrating receivers and 
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transmitters to a frequency accuracy of 
0.01% (350 CPS at 3.5 Mcand 2 kc at 20 
Mc) ina package that can be carried with 
one hand. It is all the more remarkable 
when you consider that its development 
would have started in the late twenties or 
early thirties, given the leisurely pace of 
such projects in the between-the-wars 
period. The very earliest Navy heterodyne 
frequency meters — the units that came 
before the LM — were the models LB 
(1929), LD (1931) and LE (1932). The 
LB and LD covered 100 - 4525 kc and 
were made by General Radio. The LE 
covered 1500 - 4525 kc and was made by 
RCA. They all used a 100 ke calibrator 
crystal. These early meters are listed in a 
1945 Navy document sub-titled Ships 
242A, see reference 7. I have been unable 
to find any further information on these 
early frequency meters, but the Navy’s 
experience with these units would have 
influenced the design of the LM. There 
were some forward-looking military 
planners and engineers who did all the 
right things by settling on the LM for 
Navy use, as the answer to the long- 
standing question of how to get everybody 
on the right frequency. 

The following quote is from Evolution 
of Naval Radio-Electronics and 
Contributions of the Naval Research 
Laboratory [NRL] (reference 9) and 
provides additional insight into the 
development of the LM and the BC-221. 

“NRL developed the first high- 
precision radio-frequency meter suitable 
for use in aircraft covering both the 
medium and high radio-frequency bands 
(195 tof 20,0000 kHz)e (1934), 
Designated the model LM, it employed a 
single quartz-crystal standard with a low- 
temperature-coefficient 1- MHz crystal 
for calibration. It was capable of an 
accuracy of 0.02 percent [0.01 on HF]. 
Its compactness, light weight and 
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flexibility brought about an extension of 
its application to universal use. 
Thousands of Model LM frequency 
meters were procured and used, 
particularly during World War II. The 
Army also made extensive use of this 
meter giving it the designation type BC- 
221 but retaining its essential features. 
Many of these instruments remained in 
operational use for over a quarter century. 
A considerable number are still being 
used by nongovernmental activities.” 

It is interesting to consider the state of 
radio in 1935 when the first LM contract 
was let. In that year the first HRO was 
shipped, the US Navy was using RU/GF 
receivers and transmitters (reference 8) 
in a number of their aircraft, while the 
Army was using the SCR-183 (similar to 
the early versions of the RU/GE) in their 
smaller planes. This military equipment 
came with logging scale dials, together 
with rather imprecise calibration curves 
(50 or 100 kc between calibration points) 
thus requiring a frequency meter to set 
them up with any accuracy, and LMs 
(and BC-221s) were present and ready 
for duty. I mention BC-221s here because 
Robert Downs (WASCAB) has a unit 
marked “BC-221-T1” with a 1935 
contract date. He describes it as being 
slightly smaller than later BC-221s and 
having a different front panel layout. 

The calibration curves supplied with 
HROs were fine for ham use, and HROs 
in commercial service were often set up 
on one frequency and left there for their 
entire operating lives, eliminating the 
need for a frequency meter. But a few 
years later, HROs that were drafted into 
wartime service would have often needed 
frequency accuracy that would have 
required an LM or BC-221. 

After a year of using the LM it was 
finally clear to me that my recalibration 
project really was worth all of the time 
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and effort I had invested in it, because I 
ended up with one of the earliest military 
heterodyne frequency meters, once again 
usable as its designers had intended, and 
now back in regular service. The 
frequency meter is 82 years old at the 
time of this writing and still giving results 
as accurate as when it was new. 

Some restoration projects don’t make 
sense to most people, while other 
restorations don’t make sense even to the 
people who do them. Generating a 
complete new calibration book for a 
frequency meter might seem to fall into 
the latter category. “Why bother, when 
you can buy a 50 Mc frequency counter 
for almost nothing?” Indeed. As I was 
looking over frequency meters for sale via 
internet auctions | ran across a 50 MHz 
frequency counter kit, for $4.19, but the 
shipping was extra (24 cents), so don’t let 
a low price fool you! 

Of course the above recalibration 
question is a fair one, with one answer 
being my article. An alternate answer 
(when asked to explain jazz), running 
only ten words, is this: “Lady, if you got 
to ask, you ain’t got it.” Thomas “Fats” 
Waller, was quoted in the Washington 
Post, July 17, 1947 (reference 10). 

Further Reading 

In addition to myriad information 
available on the internet, The 2012 
Antique Wireless Association 2012 
Review article Wavemeters for 
Frequency Measurement by the British 
Army in World War Two by Andrew 
C. Davies is an excellent resource. 
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Stoner W6TNS, had a simple two tube 
converter featuring a Colpitts oscillator, so 
you didn’t need any expensive crystals, perfect 
for a Novice with no money. 


2. Electric Radio, March, April, and Nov 
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2015, The FR-149/USM159 

3. Electric Radio, April 2016, Fabrication 
of a Unique Military Connector 

4, Electronics, May 1944, page 98. The 
magazine is available af 
“americanradiohistory.com” — do a page 
search for “Electronics Magazine.” The 
patents add additional detail to the Electronics 
article, and may be found via internet searches: 
patent 2,452,960 (“Method and apparatus 
for...”, D. B. Smith), and patent 2,436,235 
(“Recording Apparatus”, David E. Sunstein). 
A Google search works best. 

5. The QST varticles, are; March, 1950, 


Calibrating a BC-221 Frequency Meter, and 


April 1965, Calibrating the LM Frequency 
Meter. 


6. Send me an email with “Spreadsheet for 
LM recalibration” in the subject line. It is an 
Excel spreadsheet, running on Windows 10. 
I cannot offer any support in using or 
modifying it, and if you run into problems, I 
bet that you know, or can soon find, someone 
proficient with Excel. (But do not ask my 
wife!) 

7. This document lists all radio, radar and 
sonar equipment used by the US navy as of 
1945. Do asearch for “SHIPS 242A”. Several 
sites have a downloadable, word-searchable 
PDF version of the document. Frequency 
meters are on page 68 and are an excellent 
reference document. 

8. My RU article was in the March 2010 
issue of Electric Radio, the GF was in the 
November 2013 and January 2014 issues of 
ER. 

9. This report may be found by doing a 
search for the title. The report is dated 1979. 
The quote is from page 350. This document 
is an excellent resource. 

10. http://izquotes.com/author/fats-waller 
The quote is often attributed, incorrectly, to 
Louis Armstrong. 
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° The Restoration Corner 


\__ Please send in your restoration topics and share them with all ER readers! 


Replacing the Mechanical Vibrator in the DY-88 
Power Supply for the GRC-9 Transceiver 


By Craig Vonilten, NoCAV 

Arroyo Grande, CA 
craig.vonIlten@trustautomation.com 
With Technical Contributions by Tom 
Murphy, W6TOM 


As older mechanical vibrators fail (and 
they will a// fail at some point) a suitable 
replacement is needed. I have gone 
through several different ways of doing 
this to keep my DY-88 power supply 
functional. Initially I did this by repairing 
the mechanical units (opening and 
cleaning their contacts), then building 
my own solid state replacement, and 
finally using “kits” and designs by other 
amateur radio enthusiasts. All approaches 
have some merit — but I have settled on 
an indestructible approach using a small 
module made by Aurora Design, 
originally intended for restoring 
commercial automotive radios. 
Consequently, this article is really more 
mechanical in nature than it is electrical 
design-related. 

I am using this module because it is 
incredibly well designed for this 
application. It has eliminated any desire 
to “roll my own.” This module is 
microprocessor controlled. Yes, you read 
that correctly — it has an onboard 
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microprocessor that provides numerous 
advantages over traditional designs based 
on RC-timed “blind” switching or 555 
timer solutions. With a microprocessor 
on-board, this module brings some 
“smarts” to the traditional switching 
circuit, such as: dead-band control, 
delayed start, soft start, delayed restart, 
short circuit protection and over-power 
protection. Better yet, it can help protect 
downstream devices like the transformer, 
that would normally be destroyed by a 
traditional vibrator or solid state module 
if a buffer capacitor were to fail to a short 
circuit — not uncommon. 
Step 1 — Opening the Can 

The best way to remove the guts of the 
old vibrator is to use a bench disc sander 
to remove the rolled lip at the bottom. 
With minor care, this will leave no tooling 
marks on the case and provide a nice 
platform for later reassembly. Removing 
just the rolled portion of the lip 
(minimizing any sanding of the phenolic 
base) will allow you to pull the case off of 
the round phenolic piece that has the 
pins and then slide out the mechanical 
vibrator assembly. (Figures 1, 2, 3) 

Step 2— Disassembly and Cleaning 

The old vibrator internals should now 
be unsoldered from the pins. A small 
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Figures 1, 2, att 3: The can is Boone on a sanding Ace (left). Cony ia view 


of the phenolic disk with the mounting pins, and right, the rolled portion of 


the lip is loose. 


Figures 4, 5, 6, Right: The top 
photo shows the innards of the 


old vibrator pulled loose, the 
center photo is a detail view of 
the wiring to the vibrator pins, 
and the bottom photo shows 
the unsoldering step using a 
small butane torch with a pencil 
flame directed at a pin to loosen 
the old solder so the wire slides 
out. 


butane torch works best (shown), 
but a soldering iron can be used 
to remove individual wires from 
the pins. Most of the solder 
should come out with the wires. 
If not, you can use some solder 
wick or some stranded copper 
wire to wick and clean the inside 
of the pins, or use a solder sucker. 
The inside of the can may have a 
dark residue; this should also be 
cleaned out. A “scotch bright” 
pad with soap and water works 
well. (Be careful not to cut your 
finger on the sharp edges of the 
can.) The residue is probably 
from the rubber seals and noise 
dampeners and may have sulfur 
in it, which is corrosive. 
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Step 3 — Rebuilding the Vibrator 

Turn the phenolic piece with the pins 
so the pins are facing up. Note there two 
large diameter pins. On my vibrator there 
was a tab in the phenolic between those 
two large diameter pins (figure 7). The 
pins are numbered 1 to 7, pin 1 is the 
large diameter pin on the right, and pins 
are counted clockwise from that pin. You 
will need to locate pins 1, 2, 5, 6 and 7. 


Note: The connections are made from 


the top, so once you have located the pins 
and are reassembling the module, the 
direction of the pin count is counter- 
clockwise when looking at the pin cavities 
from the VBN-1 module side. Double 
check yourself. It would be a good idea to 
number the pins on the module side of 
the assembly. 

The DY-88 typically 


synchronous vibrator (versus a shunt 


uses a 


vibrator), which simply means it also acts 
as a “rectifier” with a few extra contacts 
used to direct current flow. This function 
is replicated with two diodes. Many 
different values can be used as long as the 
voltage and current ratings meet the needs 
of the circuit. Anything over 100V and 
1A should be fine. I used two 1N5406 
diodes rated at 600V and 3 amps for 


some added design margin. Install the 
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diodes with the cathode (the end with the 
band) at pins 2 and 5, the anode ends of 
the two diodes will connect to pin 7 
(figure 8). At pin 7 you will want the 
anodes of both diodes connected along 
with a wire extended up about an inch. I 
like to use one diode pin as the socket 
connection, and the other for connection 
to the GND point on the VBN-1 module 
as shown in figure 10 and others. The 
wires should extend out of the socket’s 
base pins. You will also want to be sure 
that the wires are bent in such a way that 
you can center the VBN-1 module on the 
socket base. If you use the VBN-1 module 
for “fitting,” be aware that it is a static 
sensitive device so proper handling should 
be observed when you remove it from the 
static bag. Adjust all wires before soldering. 
At pins 1 and 6 solder a piece of solid 
20AWG wire so that they line up with 
points TA and TB onthe VBN-1 module. 
Looking at the component side of 
VBN-1 module (figure 9) there are 3 
holes on one side, from left-to-right the 
holes are labeled TB, GND and TA. TB 
is on the left corner of the module, TA on 
the right corner, GND is just to the left 
of TA. (Shown in figures 10, 11, 12) 
Holding the VBN-1 module with the 


TB connection on the left, you should 
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find that pin 6 aligns with TB and pin 1 
aligns with TA and the pin 7 connection 
is bent to align with GND. This will 
center the module on the vibrator base. 
You are now ready to solder the wires to 
the pins but you might want to check the 


Vibrator Ein Location | VBN-1 connection 


Table 1 
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table 1 chart below, 
just in case. 

Next, you will solder 
the VBN-1 module to 
the pins. Be sure to 
flow the solder all the 
way through the plated 
hole and adjust the 
board with the first 
soldered connection so 
that it is centered and 
horizontal as a finished 
assembly. The wires 
can be soldered at the 
tips of the socket pins. 

‘ie assembly 
should be tested in 
your DY-88 power 
supply and _ once 
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Figure 13 


you ve confirmed that you've assembled 
this correctly and that it works, it can be 
reinstalled into the original case. Simply 
mix a small amount of JB Weld epoxy 
(that I prefer both for color and strength) 
and apply this to the inside lip of the case. 
Place the assembly into the case and wipe 
away any excess from the lip of the can 


| | Mechanical Vibrator | VBN-1SS Module _ 
Le Current 0) 9.08 oa 
PRP] thd- | Sitow (see detaileiam 


with a disposable rag. Wait 24 hours for 
full cure strength and you're ready-to- 
go. 

Use potting compound to give the 
vibrator the same weight/feel, and to 
further environmentally seal the VBN-1 
module. To do this, you will need to be 
sure that the pins are all soldered closed 
at their tips. Then simply fill the case 
about halfway with the mixed/prepared 
potting compound before applying epoxy 
and setting the assembly into place. Then 
turn the entire assembly so that it is 
resting on the pins. You should have used 
enough epoxy to completely “seal” the 
edge of the phenolic base to the case. The 
pins must all be soldered closed or the 
potting compound will drain out and 
you will have a mess. 

Measured Results and Comparisons 
Performed by Tom Murphy, W6TOM 
(Test Configuration Photo Figure 15) 

The DY-88 was connected to a GRC- 
9 set tuned to WWV at 10 Mc and 
powered by deep-cycle, lead-acid batteries 
measuring 12.6 VDC under load. The 
volume was set at a comfortable non- 
migraine inducing level. Measurements 
were made using a Fluke 177 True RMS 
Meter and a Fluke clamp-on current 
probe for current measurements. 
Oscilloscope is a Tektronix 2235. 
Measurements were taken after more than 


Table 2: An Operating Comparison Chart 
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Figure 14: Mechanical (left) and Solid State Vibrator (right) Waveform Analysis 


30 minutes of operation. 
RFI 

Using a small wire loop by the SS 
module (without the exterior can “cover”) 
and an Icom 756 Pro asa crude spectrum 
analyzer, there was no apparent RFI, 
looking at the 10Mc, 7Mc, 5Mc and 3.5/ 
4.0Mc bands. 

Thermal 

The SS module and its switching 
devices were at room temperature after 
running for 30 minutes listening to WWV 
on 10Mc. There was no noticeable heat 
rise on the switching devices. 

Waveform Analysis 

The waveforms measured at pins 1 and 
6 of the vibrator were the same. A 1X 
probe was used. 

The solid state waveform is 25 volts 


peak-to-peak (the DC is fed through the 


ae 


Electric Radio #336 


ay 


center tap of the transformer winding). 
The solid state waveform has symmetry, 
but shows the “on/off ramp of the 
switching devices. Otherwise, the 
switching waveforms between the solid 
state module and the mechanical vibrator 
were very similar. The period of both 
signals was close to the 8.7ms that a 115 
Hz signal should have. 


GRC-9 Power Requirements (For 
Reference) 

e Transmitter Plates: 475 - 580V at 
100mA 

¢ Transmitter Filaments: 6.5 - 6.6V at 2 
amps 

° Receiver Plates: 105 - 120vV at 45mA 

¢ Receiver Filaments: 1.35 - 1.5V at 
500mA 

¢ Keying Relay: 6.0 - 6.9V at 575mA 


VBN-1 Reference Information 
Information: http://www.tech- 
retro.com/Aurora_Design/ 
Accessories. html 
Availability: http://www.tech- 
retro.com/Aurora_Design/ 
Auto_ Dealers. html 
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PHOTOS 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! We 
are always looking for good photos, especially we need attractive photos for Electric 


Radio covers.” 


Weegee says that all of these NYC Radio Row photos came from Don (W@PEA) 
courtesy of OJ, KOOJ. Don says, “... They depict ‘Radio Row’ on Cortlandt Street in 
NYC. Torn down to make way for the World Trade Center, it used to be THE place 
to get parts, surplus, and new gear. A similar area was found on upper Market Street 
in San Francisco, circa 1962. I was going to Electronics Technician ‘A’ school (on 
Treasure Island), and remember doing ‘Saturday Search Parties’ in the many stores. 

Walls of ARC-5s for 4 bucks, ART-13s for $70, crystals for basically a nickel apiece, 
and a complete shipboard radar system (antenna, transceiver unit, feed horns & 
waveguides, and repeater (a scope), plus cables... for about $150. I think I still have 
a radiosonde (WX data) that operates on 3 GHz, if I remember right.” 


mae 


We don’t know much about these 
locations for accurate captions, but I'd 
bet that long-time residents of NYC will 
certainly remember these stores. Many 
similar radio stores were in most large 
cities during the 1950s and 1960s, such 
as Pat’s Used Electronics and Fistells in 
Denver, CO. The fellow in the straw hat 
has a striking resemblance to Edward G. 


Robinson! 
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30th Annual Hermon Hamfest 


e Saturday, June 3, 2017: 
¢ The 30th Annual Hermon Hamfest (Maine) will be presented at Hermon High 


School, about 5 miles west of Bangor, ME on US Route 2. Hours are 8 AM to 12 noon. 
Gates open at 6:30 for tailgaters/vendors to set up. General admission at 8 AM. 
¢ Admission is $5.00. 12 and under are free. 

¢ Planned features: VE exams for all classes at 9 AM, antenna launcher shoot-out, 
tailgating (good inside area in case of rain), vintage gear display, food, 50/50 drawing, 
prizes. Talk-in on 146.940 (103.5 Hz) 

* Contact Jerry, K1GUP, at 207-848-3400 or by email: klgup@roadrunner.com 


¢ June 17, 2017: Northern Nevada 12th Annual Swap Meet and Get-Together 
For Full Information See: http://-\WWW.N7RCA.INFO/ 

¢ Where: Brad Hollander’s N7RCA QTH in Minden, NV. 

* Free for all Electronic Hobbyists 

* No charge for selling, this is a not-for-profit swap meet. 

¢ Bring wife, friends etc. drinks, chairs, tables etc. 

° Please pass this along to ALL other groups and operators. 

¢ Location: At my ranch in Minden, NV. (20 miles from S. Lake Tahoe) 

¢ AM, SSB, Collectors, Broadcasters, etc. and their Family 

* RVs are welcome on the ranch, over night no charge, lots of room. 

¢ Brad lives on a 6 acre ranch so parking and RV’s are Welcome, Bring Lots of Stuff 

to Swap! 

¢ All persons are invited who are interested in radio. 

¢ Web Site: uvcl @frontier.com 

* Location: 1780 Bobcat Ct, Minden NV 89423 

¢ This location is 10 miles from California state line, Near South Lake Tahoe, Nevada 

* Hotels are very close. 

¢ Weather Outlook: Temps in the day time can range from mid 60s to mid 80s, Nights 

in the 60s to low 40s. Bring a hat and sunscreen! 


¢ Sunday, June 18, 2017: The Six Meter Club of Chicago 60th Annual Hamfest and 
Electronic Flea Market with the Antique Radio Club of Illinois Swap Meet and 
Midwest Classic Radio Net Hamboree! Now Bigger and Better than ever, a very 
traditional, “old fashioned” hamfest! Full flyer can be viewed on our web site: 


www.k9ona.com 
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; _ VINTAGE 1 NETS 


AM Carrier Net: Seay mornings, 8:30AM local Eastern time, 3835 kc. Sx W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/-QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET 0n 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: NSECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + /- QRM. QSX Ted, W3P WW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc + /- QRM. QSX op rotates Jim (W A5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WAS5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(W A6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat.@2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, + /-25 kc. QSX Dave (VA30ORP). 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


er DEADLINE for June 2017 is Friday, May 26! 


MANUALS FOR SALE: Military Radio — Drive, Cedar Falls, lowa. 50613. 319- 


manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) 
email. Robert Downs, 2027 Mapleton 
Ulex Houston, TX 7/0438, 
wadcab @cs.com 


FOR SALE: Central Electronics 600L 
Amplifier, $400. Pickup only. Pete 
Cullum, KOWRX, 1027 Columbine 
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269-5499, plcullum1823 @ aol.com 


FOR SALE: 1921 ROTARY SPARK 
STATION. Fully functional 1 KW spark 
station with Kennedy 281 Shortwave 
receiver. Appeared on ER covers, 212 
and 292. $4700/Trade. A videois onthe 
Internet: https://www.youtube.com/ 
watch?v=zLDkKPm_B2M. Gary, 209 
418-4741 or K6GLH @volcano.net. 
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ONLINE ONLY 
HAM RADIO AUCTION 


Included will be a large Heathkit and Swan collection, as well as, 
antique and European radios, and many parts, accessories and more. 
We'll have a very nice Collins 75A-4 receiver and Motorola R-390A 
receiver with case. There is also a 1923 Federal 110 receiver 
in working condition and a Kennedy 281 receiver and 521 amplifier. 


There will be a few early crystal sets, a WWII OSS spy radio, an 
excellent example of a Silver Marshall "Round the World Four" receiver 
and a beautiful Harvey Wells Bandmaster, Senior. Heathkit items 
include a SB-221, 2KW amplifier, a SB-102 transceiver, and many 
others. Military gear includes a BC-459A w/original box, a R-509/ARC 
receiver in excellent condition, and a BC-603-DM receiver. 


The Swan collection includes a 1200-W Cygnet amplifier, 


many transceivers, power supplies, meters and digital displays. 
There is also a hard to find early version of the Swan WM-2000. 


Over 200 lots in all! 


Nationwide shipping available. 


May 25th @ 7PM CT — June 8th @ 7PM CT 


Estate planning for your ham, antique radio or audio estate can 
be tricky. Take the stress off of you and your family and call us at 
816-455-5520 to see how we can help. We are a Kansas City 
based online auction company with a nationwide reach. 
Pickup services available, country-wide. 


SC = U LMAN 73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


May 2017 45 


Electric Radio #336 


COLLINS 
Includes A 
2./MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 


FOR SALE: R-390A in good condition, 
but needs a little work. $600 or best 
offer. Pick-up only in Rescue, CA 
WE6MIT johnsvoboda @ comcast.net 


FOR..SALE: 51J4 Complete. 
Professionally restored. Extensive 
documentation. Rack mount. $700 plus 
shipping. Pictures available. Dirk 
Scholten 3115 Oakland St. Ames, IA 
50014 515-268-1701 
d.j.scholten @ gmail.com 


FOR SALE: Buick HF transmitter, Made 
from a push button Buick car radio, 6v, 
(voice and key) (photo available) e-mail 
rklingm1 @ butlercc.edu , can deliver to 
Dayton, KORMK. **4/13/17 FOR SALE: 
Multi-Elmac Trans-Citer — Model AF- 
67 with power supply. E-mail 
rklingm1 @ butlercc.edu KORMK, can 
deliver to Dayton. 

FOR SALE: BC-788-C Receiver & 
Transmitter by Stewart-Warner, fully 
tubed, email rklingm1 @butlercc.edu , 
can deliver to Dayton, KORMK. 

FOR SALE: FM Transmitter T-30/TRC- 
8 with original case (untested) (reprint 
MANUAL) (spare tubes) email 
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DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


FREQUENCY 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com * $250.00 + $15 S/H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 


rklingm1 @ butlercc.edu , can deliver to 
Dayton, KORMK. 


FOR SALE: Operational, Excellent 
condition “Twin Racks” Collins TCS- 
12, R389, R390, too much to list. John, 
Portland,OR, jlab @ usa.com 503-313- 
151% 


FOR SALE: Good speaker from Philco 
95 $20.00, other speakers cheap, 0-15 
ma. meter, $5. James Looney, 1135 
Harman Jct. Rd. Grundy, VA 24614 
mowman7777 @ yahoo.com 1-276531- 
8677 


FOR SALE: Rider manuals, each book 
$19, Volumes 1 to 20 available, plus 
shipping. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA 98026, 
ja1ftc @ hotmail.com 


FOR SALE; Kenwood TS940 and 
TS930. Non working, good condition, 
$140 each plus shipping. Dan, 
k8wozdan @ gmail.com 281-974-8171 


SERVICE FOR SALE: R390A repairs 
& rebuilding. Bill Riches, WA2DVU, 
Cape May, NJ. 609-465-5005 
bill.riches @ verizon.net 


May 2017 


Are you up for a Challenge? 


If so, get those soldering irons hot! 
W9DYV Boatanchor Event 


July 22-23, 2017 


amateur single-sideband and homebrewed in 2016 the famous General 
Electric SSB, Jr. 


A single-band exciter designed by W2KUJ-Don Norgaard, the SSB, Jr was 
an inexpensive way for the 1950 ham operator to experiment with HF 
single-sideband. This little rig ignited the SSB Age in a way far more than 
Don ever imagined. 


So, what have you been busy designing and building in the “hollow 
State”? Plan to share your creations and skills with vintage radio hams 
in Jonesborough, TN — home of the W9DYV Boatanchor Radio Event. 


Are you a Collins, EF Johnson, Drake, Swan, Hallicrafters, National, or 
Heath enthusiast-collector? If so, we want to hear and see artifacts and 
history you have collected. Keep the July 22"! weekend clear. More to 


follow! 


SACRIFICE FOR SALE: OS-8A/U 
oscilloscope, working, original case, 
manual copy, worn power cord, Pay 
only UPS, MO, CONUS, Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718- 
748-9612, Call After 6 PM EST 
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NU6X’s Superb Layout and Construction Laid Bare — And, it Works FB! 


W9DYV Boatanchor Event 
July 22-23, 2017 
Jonesborough, Tennessee 


Workshops on restoring vintage 
SSB/CW/AM. 


Hear about the people who 
manufactured the rigs you 
enjoy. 


Hints and kicks on making those 
homebrews even better! 


For more information: 


www.ce-multiphase.com 
nick.tusa@tusaconsulting.com 


FOR SALE: Collins transmitters 30K1, 
30K4, KWS1 and 550A broadcast 
transmitter. Peter Stratigos, NSHXW 
1peter.stratigos @ gmail.com 914-437- 
8456 


FOR SALE: Test Equipment Radio TV 
Transistor 1962 Magazine Test 
Equipment Annual Howard Felder 301- 
320-3028 


May 2017 Fs Ma 


FOR SALE: Autek, Eico, Heathkit, 
Icom, Knight, National, and Tektronix 
gear. Please email for list. David Justis, 
KNOS, dljustis1 @ juno.com, 952-836- 
5570 Leave Message. P.O.280, 
Wicomico, VA 23184 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, 
Walter, 718-456-1988 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 
plus packing, S&H. Contact Parker, 
W1YG, 860-575-6377 


FOR SALE: HF Radio interfering with 
your phones? Try these plug and play 
filters. 1st for $4, others $3 each plus 
shipping. Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures 
available, restored by Howard Mills, in 
Very good condition, $7,500. Contact 
Jim Stitzinger, WA3SCEX, 818-519-4419 
jstitz @ pacbell.net 


FOR SALE/TRADE: Drake, Collins, 
Johnson, WRL, Gonset, Swan, Heathkit 
manuals; old radio catalogs, magazines, 
handbooks, publications. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q @juno.com 


FOR SALE: Heathkit DX-100 front 
panels. Brand new, color matched & 
silk-screened. Picture available. $90.00 
+ shipping. Walt Korab, 570-421-8371, 
w3fnz @ verizon.net 


FOR SALE. NOS Cutler Hammertoggle 
switches. SPST 20A @ 125V. DPST 
16A @ 125V $5.00 apiece plus shipping. 
John H. Walker Jr., 18406 W 128th 
Terr., Overland Park, KS 66213. PH 
913-782-6455, EMail 
jwalker83 @ kc.rr.com 
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FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, 
tester and hardware parts. Need Triplett 
number from manual. Unused stock. 
Bigelow Electronics, PO Box 125J 
Bluffton, OH 45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John 
H. Walker Jr., 13406 W. 128th Terr., 
Overland Park, KS 66213. E-Mail: 
jwalker83 @kc.rr.com PH: 913-782- 
6455 


DRAKE OWNERS: Solid State LED 
Lamp replacements for all 4-line and 7- 
line equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube 
comm. & test equip. Accepting most 
military, all Collins & Drake, & better 
efforts from others. Laboratory 
performance documentation on request. 
Work guaranteed. Chuck Felton, 
KD@ZS, Felton Electronic Design, 1115 
S. Greeley Hwy, Cheyenne, WY 82007. 
307-634-5858 email: 
feltondesign @ yahoo.com 

QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 
ppd. Chuck, NZ5M, nz5m @arrl.net 
SERVICE FOR SALE: Let’s get that 
old radio of yours working again! Antique 
Radio Repair - All Makes- Also 
Transistor Radio Repair. Tom Senne, 
AC8DA, 937-258-0124, Dayton OH, 
http://TomsAntiqueRadioRepair.com 


May 2017 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-59 


TrueLadderLine.com 


FOR SALE: 60 years of electronic 
parts by mail. Components, Hardware, 
Tubes Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 
45817-0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. 
High quality photocopies at reasonable 
prices. Some originals also available. 
Please email or call with your needs. 
David Crowell, KA1 EDP, 401-934-1845 


kaledp @ yahoo.com 
WANTED: Panel meter for Johnson 
Valiant. - Steve VanSickle 


WB2HPR@ARRL.NET or 518-326- 
0902 


INFO - see www.navy-radio.com for 
photos and info on Navy radio gear. 
Nick, KANYW, navy.radio @ gmail.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum 
Overlays. Dakaware Knobs. Charlie 
Talbott, 13192 Pinnacle Lane, Leesburg 
VA 20176-6146. 540-822-5643, 
k3ich @ arrl.net 


SERVICE FOR SALE: SMO and 
module repair for KWT-6, URC-32 and 
other Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282- 
2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A- 
B, AF-67. Chuck Felton, KD@ZS, 
Cheyenne Wyoming, 307-634-5858, 
www.feltondesign.com 


WANTED: Complete BFO box 
assembly fora Marconi R1155 receiver. 
Pete Hamersma, WB2JWU, PO Box 
467, Holderness, NH 03245, 
wb2jwu @ myfairpoint.net 

WANTED: Good condition Swan 420 
VFO to be used with Swan 400 
Transceiver. Jason Riggs 
N5AAR @ yahoo.com 


WANTED: Defective DX-20 power 
transformer for analysis. Dave, 
WA6VVL, daveishmael @ cox.net 


WANTED: Globe King 400 RF Deck, 
Call Jim 610-419-6083 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-caps.com 


= | 
MATAR al 


May 2017 49 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 
cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 
Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


serch diese Gvaucccesiaene: oo teraettirs 4 hours, $89.95 


Collins 75S-3 and 32S-3.2...........cccececeseeee 2 hours, $89.95 
Gollinss30 Le 1a... ..cccssccsessccscstasccecscosieemeee 1 hour, $39.95 
Collins?30S= 10 See ee ee 1 hour, $39.95 
Collins “KWSe1 5). ee... oe 2 hours, $39.95 
COLLINS 7A we ee prcecconscatencceesccsestonen 2 hours, $89.95 
COlInNsS R=390 At eee cso teen 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
EA | ES 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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WANTED: Knight Ocean Hopper w/ 
coils and manual or Span Master Revr. 
Steve, WOPER, 3120S Pennsylvania 
ST, Englewood, CO 80113 303-781- 
3619 


WANTED: Service for Repair of my two 
BC-611 radios. They seem to be alive. 
Andy, K6RY, candoandys @ aol.com, 
559-903-2482 


WANTED: Manual for Ferris 
Instruments Model 32-D radio noise 
and field strength meter. Van at 
anaps4 @ verizon.net or 978-433-6031 


WANTED: Johnson model 323 mobile 
CBtransceiver. Also want Sonar model 
J23 CB transceiver. Ed, WA7DAX, 801- 
598-9217 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? 
Wayne, WB40GM, 719-574-5319 
hwhall@ compuserve.com 


WANTED: Good plastic meter cover for 
a Parker 2 5/8 inch Teardrop meter. 
Jeff, W7ID, W7ID @arrl.net, 208-697- 
9136 


WANTED: BC-348 receiver. Recreating 
my teenage station, prefer internal 
power supply, but will consider all. 
Pristine only please, just don’t have 
time right now for restoration. Bruce 
Howes w1ujr@arrl.net or207-749-0111 
Thanks! 


WANTED: General Radio Modulation 
Monitor Model 1931A. Thanks. Ken 
Kinderman, W2EWL, 217-953-1026 
scr274@ gmail.com 


WANTED: SCR-183 Rx. Tx, Coils and 
Boxes e.g. BC-AN-229 and -230. 
Anthony Norden, MOWWYV, England, 
agwnorden @ aol.com 


all 


WANTED: Any information on coils for 
a Gross CW-25 transmitter (circa 1934). 
Winding data, photos would be 
appreciated. I'll pay for copying costs. 
I'll buy any original Gross coils. Thanks. 
Roger, K1 TG, rwkuchera @ snet.net 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (ACOOB) at spf@ Reagan.com 


WANTED: Swan 160X, any condition. 
Please Email Jim at 
j.searcy65@Gmail.com or call 601- 
795-5357 


WANTED: Schematics or Manuals for 
Babcock Radio Engineering Inc D- 
Xmitter MT-5A and Justin, Inc 
MobilTrans 40. D.A. “Mike” Michael, 
WS3TS, 129 Church Ln, Halifax, PA 
17032-837u2, W3TS @arrl.net 


WANTED: Wanted: QSL Cards or 
information about Amateurs from 
Danville, IL. Dates can be from 1920 
onward. KC9UNL Curt Gidding 
curtstamp @ aol.com 217-359-4017 


WANTED: Need various parts for my 
BC-375 restoration. Please email for 
details and a list. Bob, KFOAM, 
bobh @wescomm.com 


WANTED: Collins promotional 
literature, catalogs and manuals for the 
period 1933-1993. Jim Stitzinger, 
WA3CEX, 23800 Via Irana, Valencia, 
CA Al ys r8 Ke 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544- 
8142, Santa Rosa, CA. 
Zarco @ sonic.net 


WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 


Western United States buying sur- 


plus equipment. We buy vintage 


and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 


Components 


Vintage Audio 
Large Speakers 
Telephone Equip 
Olid Computers 
Test Equip 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamG@hHiF-i 
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Keep Your ER Magazines Organized! 

Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These organizer boxes are the correct size for many ER-size 

magazines, such as The Old Timer's Bulletin, The Tube Collector, 

or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 +$10.50 S&H 


Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


HANG YOUR NEXT WIRE ANTENNA WITH THE NE 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

Peetiane, Code & foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 13,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 
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Tubes, Tubes, Tubes 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: 1930's civilian airline radios 
(airor ground station use) Any radios or 
test gear used by FCC (Hallicrafters 
etc) Any HRO style radio made outside 
the USA. Tnx! Brian, KN4R, 
brianharrison @ embarqmail.com 704- 
657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 
stuff. Harry Weber, KC9QID, 4845 W. 
107th St., Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, 
or any info about Electronic Assistance 
Corp, EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


ANTED: ARC-5 transmitter racks MT 
69, 717 8/35 5/5,colteve. K2DKE 
skeller53 @ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards 
designed by illustrator Otto Eppers 
W8EA - W2EA. Immediate CA$H. 
Pete, NL7XM @arrl.netor PO Box 3026, 
Easton, PA 18043-3026 


WANTED: FCC andRID-relateditems. 
Anything HF/DF related. Black HROs 
and WWII German and Japanese radios. 
R&S SK010/3202 transmitter docs. 
Thanks! Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 
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WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, 
NY 11787 w2krm @ optonline.net 631- 
360-9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nggue rr.com, 214- 
629-8759 


WANTED: R-390As. It was built to 
play, not sit and decay. | overhaul and 
find them a good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7- 
pin black tube shields! Chuck Felton, 
307-634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech 
modulator. | still love National! Sylvia 
Thompson, N1VJ, Hopkinton, RI 401- 
377-4912 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian 
Harris WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 
212E, 249B, 258B, 271A, 242A, C120, 
C100A, 804, RK20, CK70, GL805, 
C201, ZB-120, 802. Components for 
Collins 12H/12N speech input console, 
including preamplifiers and program 
amplifiers. Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Seeking Ham/SWL/ 
Weather unbuilt kits. Gene Peroni, 
KA6NNR, POB 7164, St. Davids, PA 
19087.215-806-2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO 
Box 241455, Little Rock AR, 72223 
W50R @ militaryradio.com or www.r- 
389. militaryradio.com, 501-868-1287 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http JAnwew.qcwa.org/join-renew.php 


For more information please contact 
om@qcwa.org 


for the Radio Amateur 


iced La! Gin 
for the Radio Amatet@, 
ae 1. tatreduction 
a7 iol 
1 3.(nsige the Termatron 
4, Numbering Systems, 
q Bases, Bulbs 
& Thenpatren 
E Chas: 


a : 
oa ee an 


12, Thermatron 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction. & is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been ticensed 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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and 
TA2ZGE/KJ7UM has been 
since 1962, grew up on thermatrons, 
spent 40 years 
industry, and is bored to death with 
solid-state! 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together 
and 
homebrew techniques, 
design audio and RF triode and 


thermatron types 
thermatron 
and how to 


characteristics, 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


formulas. Grayson Evans, 


licensed 


in the electronics 


NOW Available from the 
Electric Radio Bookstore! 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


and are available in three versions: 


Model AB-1 (With Pilot Light) 


Model AB-1M, (With Voltmeter) : 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 


older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. AB-1 and AB-1M are 150W. All 
models come with a full money-back guarantee. 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, 
NY, 631-360-9011, 
w2krm @ optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipmentto 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: , Incarcerated ham seeks 
correspondence. w/others on mil (R- 
390’s &backpacks) & tube radios. Also 
copies of postwar-90’s surplus 
catalogs, backpack specs & photos. 
W.K. Smith 44684-083, FCI Ft. Dix, 
PO BOX 2000, Fort Dix, NJ 08640 


WANTED: R390, R890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 
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Metered Inrush Limiter, 
Models AB-1M, AB-300M 
Electric Radio Store 
720-924-0171 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also 
want to buy a Vanguard/Springfield 
walkie-talkie. Bob Nickels, 
W9RAN @arrl.net 


WANTED: “AN/FRR-24 or AN/FRR-37 
or AN/FRR-10” original Navy pictures 
and Fair Radio sales ads. Also would 
also like to hear from other owners for 
a possible upcoming series of ER 
articles. Thanks! Brian, KN4R, 
brianharrison @ embarqmail.com 704- 
657-8910 


WANTED: AT-317/BRR VLF antenna 
pod. Harry Weber, 4845 W 107TH ST, 
Oak Lawn IL 60453 


el i lagere 
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Your Resource for * * Collins Radio * * 
V—=iE=—WiE=ES 


Collins Collectors Association 


YSIS BD 
Offering Unparalleled Free as well as. . 
.... Exciting Member Benefits 
World Class Signal Magazine 


‘@) 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Come see what the excitement is about 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of tht 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


Series 1 + Disk 1 
R.L. Drake Co. 


manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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— ELECTRIC RADIOBACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all the number of 
remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $8.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $6.00 
Shipping. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$7.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $15.00 plus $7.005 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -------------------------------------------------- n-ne nena ence nnn cence cence ncn nnnnnn nnn $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion book 
to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment that continues 
to be very popular, even many years after Heath’s closing. -------------------- $19.95 

Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 


testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. --------------------------------------------------------------------------------------------------------- $24.95 - 10% - $22.45 
et TC APA OC IO RE DAI, VOLUME 12s ctecccchecccsdesccosnsesccsnctsscsvecsorceseeseavescinegehsasie¥enesscsalasecssess $26.95 
EGO tODAIl,  VOIUING 22) vc cnesccnescechanaccedabussnaesussncdsssccasuadésveacoccuaduubiacsensebnanaeacesed $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photoS.---------------=-----== 
ener enn enn nnn annem nnn nn enn nnennnnannennnnennennnmannananmnnnnmannenanmnnannananmananmannenanmennanannamena $25.95-10% = $22.45 
Tube T Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ...............:66 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.-------------------------------------------------- 2-2-2 nnn nena nnn nnn nnn nn nnn nnn nnn enn nnn nnn ennnnnns $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 


_The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 


taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
enn nnn nnn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn anne nnn= $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print.--------------------------------------------- $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is heavy and shipping is $7.00. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 : 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


| Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


cl 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


60 Electric Radio #336 May 2017 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
5/17 


WADI 01/18 
James Beyer 
6213 Countryside Lane 
Madison VW) 53705-1025 


140 
Tee eee ee ed. 45 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


e Professional auctioneer for over 14 years. 
e Collector and licensed ham for over 35 years. 


«We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 


« Call or email to see how we can help with your 
single item, collection or estate. 


* Our next online auction will be May 25 thru 
June 8. See our website for more details. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


_www.schulmanauction.com/vintage-electronics 


